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THE QUEEN OF MADAGASCAR. 


ACCORDING to official dispatches dated at Andriba, 
October 9, the occupation of Tananarive was effected 
September 30, and the conclusion of a peace was ar- 
ranged for subject to the ratification of the govern 
ment of the republic. General Metzinger was named 
governor of Tavanarive. Her Majesty Ranavalo Man- 
jaka 111 is ro coren years old and has reigned 
since Nov, 22, 1 
in misery, and one of ber uncles was a common butch- 
er of Tananarive. She isa little above the ordinary 
height and has delicate features, her complexion is a 
little darker than that of most of her supvjects. She 
appears quite timid and she presides weil at the solemn 
functions of hercourt. Among her relations her aunt, 
the Princess Ramasindrazana, is perhaps the most in- 
telligent and exerts a considerable influence in politi- 
cal affairs. The Queen’s eldest sister, the Princess 
Rasendranoro, thinks more of amusements than the 
affairs of state. The children of the Queen, Prince 
Rakatomena, twenty years old, and the Princess Raza- 
finandriamanitra, take after their mother. 

In the grand state ceremonies the Queen appears 
with a rich diadem on her forehead and is dressed in 
rich Parisian gowns. The dress which she ordered 
last from Paris is of silk embroidered with gold anc 
trimmed with ermine, and bears the initials * R. M.” 
Before 1886 the Hovas obtained most of their garments 
from London ; since 1886 the greater part of them have 
come from Paris. When the Queen goes cut on state 
occasions she is seated in a kind of gilded palanquin, a 
present from the Emperor Napoleon III, a large red 
parasol is held over her and she is surrounded by a 
orilliant assembly composed of a company of the 
guard dressed and armed like Europeans, a band of 
musicians and a group of body guards dressed in the 
old costume, the ladies of honor, the prince and pria- 
cesses, and immediately preceding the royal palanqain 
walks the prime minister. Ranavalo lil passes mach 
of her time in kite flying and in playing lotto with her 
aunt, her elder sister, or the ladies of her court. The 
habits of the court ure very much the same as those of 
Europe. Since 1869 the rulers of Madagascar have deen 
Protestants and the Queen is the head of this religion 
in the island. For our engravings and the foregoing 
particulars we are indebted to L’ Illustration. 


HUMAN RACES OF MADAGASCAR.* 


By_E. T. Hamy. 


ANTHROPOLOGY is undottbtedly that one of the natu- 
ral sciences that has most to gain through the progress 
of distant voyages, and -vet it is almost constantly the 
last to turn to a useful account the more or less fortu- 
nate tentatives of our explorers. This is because an- 
thropological observation in barbarous or savage 
countries is beset with very peculiar difficulties, and.be- 
cause the collection of the materials for study that 
should render the examination of living man complete 
is often dangerous and always delicate. A traveler 
adequately prepared will indeed be able to bring bome 
without much trouble a voluminous herbarium, pre- 
pare skins of animals and collect rocks or fossils, but he 
will in most cases deliver to us on his return only a few 
isolated anthropological specimens, discovered by acci- 
dent, and some very vague notes upon the races among 
which he has lived for many weeks. Itis therefore very 
slowly, specimen by specimen, and leaf by leaf, that 
are formed the special collections and the books that 
are indispensable for the advancement of our studies. 
And when peculiar circumstances occur, such as those 
that have given rise to our present exposition and the 
lectures that are the commentary of it, the professor 
whose duty it isto group the data designed to make | 
well known a great country that our travelers pene- 
trated two and a half centuries ago, for the first time 

‘finds himself face to face with an almost irrealizable | 
programme. 

The anthropology of Madagascar is, in fact, still full 
of gaps and obscurities. The maps that have been | 
made of this country, which is larger than France, 
bear indeed the nomenclatare of peoples in quite a | 
large number, but more than half of these tribes are 
known tousonly by name. The ot ers are represented 
in ouryglass cases by a very small number of anatom- 
ical specimens, and their place has remained void in 
our note books of observations. If we add that Mada- 
gascar is a country almost without a history and with- 
out archa@ology, and that consequently the ties that 
connect the successive populations of this great land 
with each other are rather loose and: fragile, we shall 
bave justified the insufficiéney of the sketch that we ure 
going to present and which can be but a rough study, 
with a few broad, pretty well defined lines, upon a 
ground with undecided contours, certain parts, how- 
ever, remaining entirely blank upon the canvas, 

We as yet know so little asto the inhabitants of 
Madagascar that the total population of the island 
varies from triple to double in the estimation of our 
modern travelers. 

In the eighteenth century, Flacourt and Montde- 
vergne estimated the number of the aborigines at from 
800 to 1,600,000, and in 1730 Grossin raised this figure 
to 2,000,000. All the moderns consider this estim- 
ate as still very insufficient. But, while Mr. James 
Sibree proposes the number of 4,500,000 to replace that 
of Grossin, Mr. Grandidier wavers between 4,000,000 
and 5,000,000, Mr. Olliver ascends to 5,300,000, and Mr. | 
Catat to 7,500,000. 

As the island weasures 1,515 kilometers from north to 
south and 470 kilometers in mean width, which gives it 
an area of 590,000 square kilometers (62,000 more than 
France), we find that the density of the population 
varies, according tothe estimates of the above men-| 
tioned authors, between seven and thirteen individuals | 
to the souare kilometer. This low figure is due espe- 
cially to the vast solitudes that are met with, especially | 
between the coast.zone and the region of the high plains. 
This latter has a much denser population. It occupies | 
a relatively limited portion of the total superficies of | 
the island, but is nevertheless inhabited by 2,000,000 
individuals. There are certain portions of these terri- 
tories of lmwerina or Ankova whose eyes reaches 
neariy the mean figure of France. The Antisaika of | 


THE 








the east coast offer also « dense population, which Mr. 


* Lecture delivered at the Museum of Nataral History, Paris. 


Before this time she lived almost | lent locks. 


; usin 


|}country of the Betsileos at Fort 


| this latter establishment. 


Catat estimates at sixty individuals to the square 
kilometer. 

This entire population presents itself ander traits 
that are profounaly different tothe observer, who finds 
| himself at first sight iv real embarrassment. The in- 
| dividual called by the vague term of Malgash is not a 
negro. His facial morphology is entirely different 
| from that of the Africans and recalis that of the Malays. 
| Neither is he yellow. His hair is entangled in floccu- 
He is a singular compound into which en- 
|ter very different elements, souve of which wake us 
| think at once of the Great Archipelago of Asia. At 
| Bourbon and Mauritius . We meet with many of 
| these Malgashes engaged as free laborers, and it re- 
quires nothing less than the combined use of all the 
varied resources that anthropology has at its disposal to 
| solve ail the difficulties to which the examination of 
| these very composite subjects gives rise. 

How does a people that only the 400 kilometers of 
the Mozambique Channel separate from the African 
continent thus exhibit itself profoundly mixed with 
ethnic elements borrowed from much wore distant 





=== 
to dialects forming a great subdivision with firn:ly fiz. 
ed contours in the vast Malayo- Polynesian ens«inble, 
and the limits of which extend from the foot of the 
eastern Himalaya to the last of the Sunda Isiands 
All these Indonesian ples exhibit a large ni inber 
of physical, intellectual and moral characters t!iat we 
find again more or less intact in all the Malgashes, 
Their languages, in particular, resemble one a:other 
in astriking manner and form a large, methodical} 

classified family. Now, all the Malgash peoples, with- 
out exception, k an Indonesian dialect allied to 
the Battak of the Sumatra, according to Muller. and 
which, from the south to the north of the island, 
éxbibits only simple changes of pronunciation. Be- 
sides, the Malgashes have in common certain traits 
of manvers, certain usages and certain habits borrow. 
ed likewise, more or less markedly, from the seas of 
the Kast. For example, while the Caffres and the Hot- 
tentots make mantles of ox hide, called ** kaross,” or 
war skirts of woven strips of panther skin, the Mal- 
gashes pound the bark of the hibiscus or weave the 
fiber of the rafia. Tbe most essential instruments of 


lands? A brilliant lecture that you have recently beard | the household, the rice mortar and pestle, the bam- 
has already suggested to you an answer to this diffi-| boo water vessels, etc., are all similar from Java to 


cult question. 
conclusions drawn by Mr. Milne-Edwards from a gen- 


eral comparison of the African and Malgash faunas, |ly, are the same bere and there; and alt 


| 


You will remember the very precise ; Madagascar. 


Other instruments still, the musical ones peetioules 
hough the 


and the very complete demonstration that resulted | \ery simple use of the war conch can be explained by 
from the parallel thus established between the two! inventions discovered isolatedly upon widely spaced 
zoological populations. Madagascar owes almost voth- | territories, it is impossible to accept an explanation 


ing to Africa, said ourlearned colleague. 
that it nourished at a recent geological epoch were 
not African animals any more than those of to-day. 
These animals were of larger size, and the number of 
their species was greater. The country that they in- 
| habited was therefore much vaster. It is a law of zoo 
logical geography that suffers no exception. 


country and the size and the number of species that 
people it. 

As the relatiogs of Madagascar with the African world 
are almost null, it is therefore toward the east, and not 
toward the west, that must have emerged the terres- 
trial surfaces necessary to the development of species 
that have now disappeared. It isin the direction of 
the Indies and of the Sunda Isles that certainly lay all 
this insular and peninsular world, which must neces- 
sarily have had relations of contact with the great Mal- 
aisian islands from which it has been able to take its 


|/human population at the same time as its principal 


animals. 

The incisions upon the bones of the fossil dinornis 
and hippopotamuses that Mr. Milne-Edwards has de- 
naieed to us, and to which I shall not revert, show 
without any doubt that man made at that time a part 
of the Malgash fauna. We donot know what this man 
could have been, and we shall vot know until fortun- 
ate excavations shall have revealed to us his bones and 
primitive instruments. We are nevertheless aut borized 
at present to suppose that this laborer of the first hour 
must have been like some one of those types of archaic 
humanity recognized in the state of survival upon the 
territories with which Madayasear thus shows itself 
to have been connected in prehistoric times and which 


are remarkable (Veddah of Cevion and Negritos of the | 


Philippines) by their very small stature and dark color. 
Let us hasten to remark that no positive fact mani- 
fests the intervention of either of these very special 
prehistoric elements in Madecasse ethnography. Up 
to the en no discovery has been made that puts 
the presence of skeletons or of living subjects 
that exhibit the features of the Veddabs or of the 
Negritos del Monte. 

The legend of the Kim os alone calls up the remem- 
brance of an ancient race whose small stature permits 
of comparing it with the Negritos, in a certain wea- 
sure. These “ Laplanders of the Negritos” (as Modave 
called them toward 1770), who were squat, stout and 
short. were three and a half feet in height. They 


| lived in a great valley surrounded by mountains to- 


ward the center of the island, in about 22°. Modave 
spoke of these curious dwarfs only from hearsay. 
Commerson believed that he saw a specimen of them 
in a little woman of thirty years, who was 3 ft. 7 in. in 
height: but bis description, which is very often cited, 
applies to no well fixed type, and, with its contradic- 


, tions and its ineoherences, renders it very probable 


that the great naturalist met with a pathological sub- 
ject. 


There is | 
always a rigorous proportion between the extent of a} 





The animals |of this kind for the “ valiha.” a sort of very compli- 


cated guitar which is found identical at Madagascar, 
Timor and Lavs. The sounds of this instrument are 
produced by the vibration of thin strips adroitly de- 
tached from the surface of a bamboo, but rewaining 
adherent at their extremities. A small bridge raises 
them, and the place that it occupies measures the 
length of the vibrating rod. There is here, then, an 
extremely complicated and entirely special invention. 
It is impossible that the savages should have succeed- 
ed in conceiving it isolatedly and in applying it in an 
exactly identical manner. he makers of the valiha 


‘of Laos, Timor and Madagasear, however distant 


they be at present, were of old in contact, and conse- 
quently recognize common origins. 

Many other details of Malgash life would carry us 
back to the lands of the East. Tattooing by prick- 
ing, unknown to the Africans, who practice incision, 
is sometimes done in Madagascar. e know that the 
use of it was formerly general in New Zealand, in the 
Marquesas and in the Pomotoo, as well as at Laos and 
in all Japan. 

he “fody” or Malgash interdict is nothing else but 
the Polynesian ‘“‘taboo.” The nasal salutation is com- 
mon to Madagascar and the islands of tle Pacific, 
and it is only among the Antanosy of Fort Dauphin, 
so long occupied by the French, that people are seen 
to embrace each other instead of smelling of each 
other, as everywhere else. The foot salutation, a token 
of vassalage among the Malgashes, is described at 
length in D’ Entrecasteaux on the occasion of the com- 
petitions of the great chiefs of Tonga. 

Finally, for it is necessary to stop in this long enu- 
meration of proofs, the funeral rites offer the wost 
striking similitudes. They consist of singular and re- 
pugnant practices, into the details of which I am for- 
bidden to enter here, but which Mr. Grandidier has 
made known in a long special memoir. We therein 
see. among all the tribes of Madayascar. the funeral 
divided into two very distinct periods. The first is 
devoted to the decomposition of the subject. In the 
second, which follows at a longer or shorter interval. 
the skeleton is buried alone, freed from the soft 
parts. 

These usages are met with, with local variants. from 
one extremity of the Malayo-Polynesian world to the 
other. The Maoris of New Zealand, for example, ex- 
pose the body of their chiefs in the open air in a large 
sarcophagus wide open at the top, and it is only when 
nothing is left but the bones that the box, which has 
become tabco, is burned and that the skeleton is 
buried in a cavern or in a voleano. In the center of 
the Celebes, among the Topantunuasu, the coffin is 
first laid upon stones in the forest, and, one year after- 
ward, the rice crop having been gathered, the bones 
are gathered, cleaned, covered with oil, wrapped in 
‘sarongs,” and finally deposited in a grotto. 

The sarcophagus is identical among the Sakalaves 
and in the Philippines. Here is a tomb all entire 


All modern travelers put themselveson record as re- | brought by Mr. Germinet from Nosy Loapasana, 


| garding the legend of the Kimos false. Mr. Catatin par-|a small island of the’ bay of Diego Snarez. and here 


ticular, who traversed the south of the island of the |is another from Marinduque Island, to the south of 


Dauphin, found 
nothing there that recalled these ‘semi-men,” who 
were nevertheless localized by Commerson quite near 


He chanced to be in the region where one claimed 
to fix the site of the battle in which the Kimos were 
exterminated of old, but did not see the hillocks in 
the form of tombs where these dwarfs slept their last 
sleep. On the contrary, he brought from this country 
of Ambouiasa the curious photographs that I exhibit 
to vou, and which show ieauale of raised stones 
and of carved planks which are the work of an entirely 
different people, the Anatousy. 

In default of the Kimos, one usually speaks of the 
Vazimbas as the primitive inhabitants of the great 
island. These Vazimbas, the ‘* masters of the earth,” 
who in legends are sometimes confused with the 
dwarfs just mentioned, are said to have constituted a 
gross, ignorant and poor people localized of old upon 
the highest plains. and of which, it is sometimes as- 
serted, there exist a few survivors. Menhirs, standing 
in large nombers in Ankova, are sometimes called the 
tombs of the Vazimbas. Excavations well conducted 
at the foot of these monoliths would teach us more as 
to their authors than all the legends and all the re- 
membrances of the Malyashes. 

If we possess no pezitive document as to the arehaic 
races of the old Madeecasse territory, we are fortunate- 
ly better enlightened as regards the populations, 
which, in this island, as in the majority of those of the 
Great Archipelago of Asia, form the second of the 
ethnic stratifications, distinguished by special observ- 
ers under the name of “ Indonesian.” 

The term Indonesian, which, in its elegant concise- 
ness, very happily designates everything proper to the 


| 





Indian Archipelago, has been applied for some years 
in ethnology, as well as in linguistics, to people and 





Luzon. The two sepultures are the same. Both here 
and there they consist of a chest hollowed out of the 
trunk of a tree and closed with a cover in the form of 
a roof ornamented with a carved crocodile, an animal 
equally venerated in both countries. 

I have said enough, it would seem, to show you that 
Madagascar all entire possesses a common ground, 
ethnographic and linguistic, which has nothing of 
African, and which reproduces languages, manners 
and aboriginal usages identically. We are. therefore, 
authorized to seek to distinguish in the Malgash pop 
ulation in general such characters as may be in ac- 
cordance with those ancient origins demonstrated by 
linguistics and ethnography. Unfortunately, incessant 
crossings pursued for ages with peoples of very diverse 
origin conceal, in great part, these Asiatic character 
isties. which we find only with much trouble among 
the Sakalaves, in particular, of the southern and west- 
ern coasts. 

These Malaisian physiognomies appear, upon the 
contrary, often well preserved among a relatively re 
cent people, which, in Madagascar as in Sumatra. 
Java, ete., composes the third ethnic stratum, equiv 
alent to the Malaisian stratum of the great islands 
of the East, and that probably came into our island 
toward the same times in which started from Menang 
Kabon the great migration that has distributed itself 
through entire Sunda. It would be impossible to as 
sign a date to this first appearance of the Malays 2 
Madagascar ; all that can be certified is that they > 
remained up to the moment of their exodus outst le 
of any Mussulman propaganda. : . 

These Malays of Madagascar are the Antimerin@ 
better known since Le Gentil, under the incorrect 
name of Hovas, who, to the number of from eight “ 
twelve hundred thousand, inhabit the high region ¢ 
Imerina or Emyrne, and who dowinated a large Por 
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tion of ‘be island at the moment at which we finally 
decided 10 put an end to their encroachments. 


We have just said that the term Hova is incorrect. 
ict, acaste name. According to Mr. Grandi- 


In 
yy it 1s the equivalent of “citizen” or * plebeian,” 
in contradistinetion to andriana, which means * no- 

2.” The name of the nation is Merina. 

It was vot till toward the end of the eighteenth cen- 
tury that the Merinas began to take a place in the 
history of the great island. They appear as a small 
peopl uperior in intelligence to the neighboring 
tribes, «le to forge iron and weave fabrics, but pro- 
foundly divided by intestine quarrels that prevent it 
from acquiring @ development commensurate with its 

ities. 
ee primitive habitat of the Hovas was in the 
southeastern part of the island. They afterward oc- 


eupied Menabé, whenee they reached the highest 
plains. They relate in their narratives that they 
snecessively conquered these various regions. The Sa- 
kalaves tell this story in a very different manner. Ac- 


cording to them, the Merinas were driven from the 
fertile regions toward Emyrne, which is more healthy, 
but much more desolate. 

Divided into tribes that were hostile to each other, 


the Merinas were, as I have already said, incapable of | 


rising from their inferiority. United under the domi- 
nation of an able prince, Andrianampoinimerina, they 
invaded the contiguous territories on all sides; and 
this obscure chief of a small canton of Emyroe, but 
lately tributary to the Sakalaves of the south, left, in 
1810, to Radama Mandjaka, his son, an already power- 
ful kingdom in which were united all the small Mari- 
na principalities and a great part of the Antsianaka 
and Betsileo ponetie. 

It would take too long to retrace here the history of 
this wonarch’s reign. We know how the intrigues of 
Ohardenaux and Lesage caused the young clief of the 
Antimerinas to enter into a British alliance ; how Ser- 
geant Hastie, of the garrison of Mauritius, and the 
English agent Pye obtained greater and greater in- 
fluence at the court of Tananarive, and how, finally, 
in 1817, the annexation of the country of Tamatave ex- 
tended the domination of Emyrne as far as to the 


sea 

The Hovas were firmly established at Tamatave, at 
Toulepointe, Pointe-Larree, ete., when the government 
f Charlies X decided on the expedition of 1829, the 
result of which was the establishment of a military 
ooint at Tintingue, unfortunately abandoned in the 
wake of the revolution of July. 

The uncertainties of our colonial polities have, since 
then, left the Hovas every facility for aggrandizing 
themselves, and, at the present time, aside from the 
Sakalaves, who have remained in great part independ- 
ent, there remain free people in Madagascar only in 


made slaves who perform for them any work that is 
somewhat fatiguing. 

The two sexes differ in the first place by their style 
of arranging the hair, which is cut ‘very short in the 
men, while in the women it is laboriously plaited in 
fine braids that are arranged in a dozen different ways. 


| In case of mourning, the loose hair is allowed to float 


over the shoulders. 

The man differs, besides, from the woman in a much 
more warked manner by his natural slenderness and 
elegance, which is promptly concealed in the weak sex 
by a precocious embonpoint. 

Travelers tell us that they have the qualities of the 
Malays, as well as their vices. Their memory is excel- 
lent, they learn very readily, and we have recently 
seen one of them gain the title of doctor at the Faculty 
of Medicine. Their gift of speech is very extraordi- 
nary, and they often manifest an unexpected disposi- 
tion for music. They are laborious, sober and frugal, 
and, finally, they have an innate respect for authority. 
the habitude of a rigorous discipline, an unbounded 
devotion to their chief, and a profound love for their 
country. These, as Mr. Grandidier observes, are 
qualities that are not ordinary, and to which the 

ovas owe the predominance that they have so 
quickly taken over the other Malgashes, It is true 
that, per contra, complaint is made of the native da- 
plicity, and of the crafty disposition that they have 
brought from Malaisia. Their vanity is infantile, and 
they are superstitious to the last degree. 

Mr. Grandidier has clearly indicated the differences 
that se te the Hovas from the other Malgashes, 
and finds that they are the same as between Malay 
and Indonesians. ‘‘ The Hovas and the Malays are, in 
fact, of weaker appearance and their type is plainly 
Mongolian. They have funeral rites other than those 
so characteristic of the’ peoples of Indonesian origin, 
although their adoration for their ancestors is just as 
profound. They bury immediately after death and 
relegate the tombs toa point not far from their sight, 
in concealed places, and they do not feur to evoke the 
remembrance ot the dead. It is their custom to dis- 
card their name as soon as they becowe fathers and to 
take that of their children. Their language, while 
analogous, is less nasal, more complex and more per- 
fect. Finally, their social institutions are stronger, 





and their states, generally more powerful, are ruled by 
chiefs belonging to a hereditary aristocracy whose 
authority over their subjects is so much the more real 


ltween two Betsimisavakas and two aborigines of 
Timor of the Lapicque collection. The African negro 
element has given among the first, in combining with 
the old Indonesian, results entirely comparable with 
those that are due among the second to the crossing 
of the Papona with the modern Indonesian, 

One of these tribes of the eastern shore, that of the 
Antaisaka, which is very numerous and very dense, 
appears to be the prolongation, seaward, of an im- 
portant people of the interior, the Baras, which also, 
in preserving manuers that are more or less Malaisian 
among its chiefs, has seen its mass profoundly trans- 
formed. This Baras people, which was hardly known 
before Mr. Catat’s voyage, is a robust one of high 
stature, often of a deep black, with the flat nose, thick 
lips and the woolly hair ot the negro. It is differenti- 
ated from all the other Malgash peoples by a strange 
style of dressing the hair, in which the latter, rolled 
into a ball and covered with a layer of white earth 
mixed with grease and cow dung, forms concentric 
| crowns around a sort of central top knot. These Raras 
are great fetichists, and inhabit villages of a very pe- 
culiar aspect formed of square board houses surround- 
ed with hedges of cactus closed with thick doors, 
Mr. Catat devotes an interesting chapter to these 
Baras, to which I refer my hearers, whoat the same time 
will read witb real interest all that concerns the An- 
|tanosy and the other peoples of the south, among 
which we shali now seek the traces of a lost ethnic 
element that it is yet necessary isolate before finish- 
ing this long communication. I mean the Semitic 
element, which has, at various epochs, mingled itself 
with the Indonesian and negro elements. Among 
these Semites there have been distinguished Jews who 
of old, under the name of Zaffebrabin, son of Ibrahim, 
or Abrahaw, inhabited Sainte-Marie, called by them 
| Nosy-Braham. The invasions of the Arabs have been 
more widely extended. I have already recalled the 
intervention of the Arabian navigators at Sofala, In 
the fourth century of the Hegira, a certain Raminia 
| is said to have led to the soutbeast coast a first band, 
| whose descendants, the Zafi Raminia, to-day govern 
|the Antanosy. Manifeet traces of their intervention 
| have remained, as you may see for yourselves, in the 
| physiognomy of the natives, and Mr. Catat has 





brought us from the vicinity of Fort Dauphin some 
skulls in which the Semitic character is indisputably 
jshown. A second band, led by Marabouts in quest of 
| proselytes, founded, much later on, the kingdom of 


lin that, according to an ancient custom, they take the | Matisana, among the Antaimoro, so well studied in 


| advice of the people under grave circumstances, in the | recent times by Mr. Gabriel Ferrand. 


Finally a third 


|‘Kabary’ or plenary assembly, at the bead of nu- series of ancient establishments, iutimately connected 
|merous and well armed soldiers ready, if need be, to| with those of the Comores Islands, manifests itself on 


the southern portion of the island, beyond Tulear and | 


[hosy. 


Let us rapidly examine the character of the Hovasor | 
Merinas. in taking, if you please, as a type of the fine) 


and brilliant race, Ambassador Ramaniraka, whom we 
saw close by at Paris in 1884, and of whom we have an 
— portrait, photographed at that time by 
Nadar. 

Ramaniraka, second ambassador of the 
trae Andriana, a noble of pure breed. 
black and smooth ; his color is of a light bister yellow ; 
his head is globular and is pointed behind ; his face is 
rather broad, his nose is short, with dilated nostrils, 
xod his almond eyes are slightly drawn outwardly. 
His upper jaw is somewhat sloping, and the incisors, 
quite large in proportion, are implanted somewhat ob- 
liquely. He is a true Malay, upon the whole, whom 
one would have difficulty in distinguishing amid the 
islanders of Madoura, with whom Mr. Grandidier 
compares the Hovas more especially. Let us hasten 
to remark that the Hovas are, in general, far from at- 
taining the distinction and elegance of our model. 

No less eager than the Japanese, Siamese and so 
many other Orientals to imitate the Europeans and to 


ueen, is a} 
is hair is | 
| are at least as numerous as they, but, from the begin- | the far East in the middle ages. 
| ning, have been drawn into the sphere of action of | 


jisland up to the river Saint Augustin. are 4 . 
‘also, numerically, the equals of the Hovas, but are (role, it must be recognized, has been singularly ex- 


|somewhat modified in their physical characters. I | c : ] 
| have seen but one living Betsileo. He was a sort of | the very imperfect picture that 1 have just sketched, 
| mulatto, and the skulls from Infandana brought home | and to finish by expressing the hope that a great mis- 


— the governmental propositions.” 


ave said enough to make understood the interest 


| that specially attaches to this Hova people among all! Marin Darbel in 1885. 


ae the island of Madagasear. An en- 
deaves Bas been made to diminish its importance in 
som@ recent writings. It must be recognized that the 


|the. northwest coast by the existence of ruins, the 
| most interesting of which were discovered by Captain 
In the island of Mandza, Bay 
| of Mahajamba, this distinguished officer visited some 
| quite extensive edifices, of Arabian style, into the con- 
| struction of which entered, in the way of inlaid work, 





English agents saw rightly when they relied upon this | very ancient Chinese plates certainly anterior to the 
people to.prevent our progress. It must likewise be |Tartars. This discovery repeats in the north of Mad- 
stated that we ourselves have found no other element | agascar those of George Revoil at Mogadixo. It isthe 


'capable of being employed in the way of a counter- last link of a long chain of observations that starts 


poise among the other very numerous races of which | from the Philippines and ends at Mandza, connecting 
it remains for us to speak, | all the ancient commercial stations of the Arabs, stak- 
The Betsileos, who dwell to the south of the Marinas, | ing out in a way the stations of their commerce with 


In order to omit nothing. I should have to speak of 
their restless neighbors. The Sakalaves, numerous | the merchants of India, who were attracted to Mada- 
tribes of which occupy the north and west of the | gascar from time to time by their business, and of the 
rhaps | Malattas, who are crosses with the whites, and whose 


very inferior to them in all other regards, and their |aggerated. Finally, I might, perhaps, be reproached 


/coneurrence is far from rendering our columns the for saying nothing of those brave colonists of Au- 


services that we had promised ourselves. vergne who, after two centuries, have preserved their 
Let us say a few words of each of these savages. To | manners and their accent in the mountains of the 

the majority of travelers, the Betsileos are Hovas | south! 

It is necessary to be content for the moment with 


give themselves the appearance of civilization as much | by Mr. Catat prove that the negro element plays a| sion that will comprise an anthropologist and an eth- 


as possible, the personages of Imerina are wont to | considerable role in this series of specimens, eminently 
dress themselves out in gurgeous and ludicrous cast- | composite and without great ethnic value. 
off clothing ; and I might show you a whole collection| The Sakalavas, who, as we have just seen, occupy 
of fantoecini disguised, one as a senator and another | the entire north of the island and its east coast as far 
asa church beadle, who are no other than very high | as to Onehali, consist of numerous tribes, some of 
functionaries of the court of Antananarive. which are important, such as that of the Antankara, 
ou will remark, while admiring their laces, that | which occupies the country to the north of the Bay of 
several of these excellencies of color possess certain , Antongil, and those of the Antsianaka, who are im- 
characters that reveal nigritic mixtures. 
rare, in fact, that the prime minister, the husband of lrina. The situation of these people with respect to 
the queen and sovereign master of the country, jeal-| the African coast very easily explains how their 
ous and suspicious, substitutes the son of a slave for|country has become the seat of an important com- 
an andriana who has displeased him. Thus it was|merce in negroes taken from Sofala, Mozambique, 
that Ramaniraka, of whom I have just spoken, an in- | ete., by Arabian freebooters. The first voyages of the 
telligent and enlightened man, who returned from his | Arabs to Sofala date back, according to the chronicle 
trip to Europe with a certain prestige, saw himself re- | of Kilona, to the 4th century of the Hegira, that is to 
placed in all his fanctions and had to depart in exile to | say, to the first third of the 10th century (about 1025). 
the distant country of Ihosy, where Mr. Catat found | It is therefore at least 850 years ago that these intrepid 
him undermined with fever and slowly wasting away, | slave hunters began to establish in Madagascar the 
he more we descend the scale of grades or bon-|entrepots of blacks, who, in accumulating among the 


ors, to the number of sixteen, into which all the Hovas 
are distributed, the more also the negro element as- 
Sumes importance. The Hova or Merina emigrants 
were probably not very numerous in the beginning. 


Sakalaves, have so strongly blackened them. 

The anatomical control instituted at the museum 
has confirmed this manner of looking at it, by putting 
in evidence well marked affinities with the Mozam 


They had doubtless quite a small number of women | biques in our series of Sakalave skulls. The studies 
7 —_ race with them. of Mr. Virchow at Berlin have given like results, but 
nle ner have therefore taken place with the peo-| still more marked. The morphological control, of 
je amp. strongly cross bred met with upon the | which I can more easily submit the different elements 
poo east coast of the island and under the action _of | to you, permits of recognizing, amid quite a large col- 
~ age | has been formed the mixed population | lection of portraits of Sakalaves, a few scattered types 
a = 1 t shall now present to you a certain nuwber | belonging to the ancient Indonesian race—Anghy, for 
ym 9 ts arranged, as far as possible, in an order | example, a Sakalave girl of Vohemar, aged 20 years, 
a the = from yellow to black. You will remark, | and then a series of other youths photographed by 
chee ad way, the disappearance of all national | Dr. Collomb, and whose long and smooth hair in the 
peice O The “‘lambas,” themselves, which | first becomes curlier and curlier in the following, 
on vel old the triumph of the aborigines of Emyrne, while the features become darker and darker. The 
it ie met ogy. or, if they are wade here and there, | tribes of the east coast, among which are found more 
lines a h the dyes of Europe, especially German ani-| particularly yet than elsewhere the Oriental affinities 
All th rat na Most brilliant colors are given them. | that I have already pointed ont in a very general way, 
They | ‘ese Merinas that I have shown you are small.|are likewise much imbued with African ethnic ele- 
Y have long, smooth or curly hair, skin of a light | ments, and it will suffice to convince you of this to 





nographer among its members will soon furnish us 
with the elements of a complete monograph of the 
| populations of Madagascar. The superiority of the 
| Malays over the other peoples of the island will always 
| show itself greater there, and after peace is once es- 
| tablished, one will think of finally regulating the fate 
| of these few million aborigines attached definitely to 
the domain of France, and anthropology will be in a 





It is not very | mediate neighbors of the Hovas to the north of Ime-| way to proclaim without hesitation that it is not upon 


the negroid savage that we ought to found anything, 
but that we must rely upon the Malay, as barbarous 
as he may have rewained under his thin varnish of 
civilization. Upon turning the arm toward the great 
islands of Asia, the cradle of a good part of our new 
subjects, science will show what a colonizing people 
have been able to draw from the near relatives of our 
Malgashes in the Dutch Indies.—Revue Scientifique. 








LOCAL ORIGIN OF THE 
BOREALIS.* 


By W. H. Woop. 


THE author found that calculations based on the 
cosmical theory of the aurora borealis gave results in- 
consistent with the facts of observation, by placing 
the objects at such great distances from the observers 
as to preclude the light from reaching them. Also he 
found that the streamers do not show any variation 1n 
angular amplitude, nor in the intensity of the light at 
the various observing statious, however distant or near 
to the assumed region of veriicality, but the objects, 
on the contrary, present the same appearance as 
to distance from each and all those places. It is 
often objected against these facts that the observations 
are not carried out scientifically. It can be shown, 
however, that a display of aurora borealis is formed in 
a number of centers over a given tract of country. 
The various auroral figures constitute local groups 
having many features in common, but which can be 
differentiated, and their identity disestablished by the 
presence of a physical order of differences permeating 
the group and by the variable factors. A comparison 
of the radiant peints of the streamers obtained from a 


THE AURORA 





> oe a relatively large brachycephalous head | place before your eyes @ series of portraits of Betsi- 
se ec vehind, a face dilated crosswise, a high fore-| misavakas, Betanimines, etc., who moreover some- 
»&short and habitually straight nose, thick and | times offer the great interest of representing cross- 


Projecting lips, ete. 
agility of the 
and their acti 
neighboring 


They bave the robustness and | breeds very similar to those that analogous crosses be- , 
Malays, but not the endurance thereof, | tween Malays and Paponas have produced in the lost 
vity is sensibly inferior to that of the| islands of Sunda. I call your attention in partieular 
peoples, of whom, however, they have’ to the affinity that I have been able to establish be- 





set of observations will show a remarkable difference 
in the amount and in the direction of the inclination 


* Abstract of paper read at the meeting of the British Association at 
Ipswich, 
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of the streamers at each place of observation, proving 
the distinet group. Again, the time of maximum 
phase has been observed to travel across England from 
the east coast to the coast of Ireland in 24 hours, the 
earliest phase commencing at the east coast and fall- 
ing 10 minutes later in a series of successive stages 
across the country, The time of maximum phase at} 
one place has been found to coincide with the time of 
minimum phase at another, maximum being defined 
ax the period of the greatest number of auroral figures 
in sight, and the minimum phase marking a period of 
their absence. An ocular proof of the above was stated | 
as follows: An auroral object visible in Manchester | 
failed to te simultaneously seen at Birmingham, and | 
also could not be seen 5'‘¢ miles north of Birming- | 
ham. The streamers also vanish under telescopic 
view, indicating dispersed points of light near at hand. 
Clouds and rain usually follow displays of the aurora, 
as reported from all stations, This the author con- 
siders due to electrical discharges. As an experiment 
in support of this, if a column of steam bas its shadow 
cast on a whitewashed wall, and a current of electricity 
is passed through the steam, the shadow will be no- 
ticeed to deepen and assume an orange-brown color. 
This change is due to the coalescence of the minute | 
particles of the water in the vapor. This is analogous 
to the change effected in the rain clouds region by the 
aurora, Spectroscopic examination of the aurora 
shows indices of oxy-hydrocarbonie acid gas and argon 
corresponding to an electrical condition of moist air. 

The author concludes that the plane of illumination 
is at right angles to the direction of the horizontal 
current, the plane being illuminated on the south side 
only in these northern latitudes. 


| 


| 
| 
| 


COSMOGRAPHIC APPARATUS. 


THE apparatus figured herewith gives the different 
motions of tue earth around the sun, In it, the axis 
or the earth is vertical, as is also the axis of the world 
that traverses the sun and is oriented from north to 
south ; the celestial equator, represented by a circular 
plane, is horizontal ; and the celestial ecliptic, repre- 
sented by an elliptic plane, is oblique and inclined 
upon the celestial equator by 30° 27. Moreover, the 
earth, which revolves upon itself (diurnal rotary mo- 
tion), now rises above the sun on the north side, and 
now descends below on the south side, and deseribes 
around it an inflected ellipse of which the sun ocen-| 
pies the southern focus (direct annual motion). When 
the earth ascends it approaches the sun, and when it 
descends it recedes from it, thus marking a perihelion 
and an aphelion, a mean distance, two summers, two! 
winters and two equinoxes different from one another | 
—all things that are not represented in any ordinary | 
apparatus, and which render this one entirely differ- 
ent from and preferable to any other. All the circles 
seen upon the surface of the earth and upon the celes- 
tial vault—the equator, the tropics of Cancer and Capri- 
corn, the Arctic and Antarctic polar circles, the celes- 
tial ecliptic, the zodiacal band and the colures of the 
solstices and equinoxes—are reproduced upon the sur- 
face of the sun. 

The rods that are fixed upon the sun indicate, when 
prolonged, the place where the different circles of 
which we have just spoken are situated. 

The gilded sun may be removed and be replaced by 
«a lamp provided with a globe. The effect of the sun’s 
light at the different seasons will then be seen upon | 
the surface. | 

The apparatus is accompanied with a special cosmo: | 
graphic map, which is placed beneath the foot of the 
instrument of which it is the horizontal projection, | 
and also with a metallic ecliptic similar to the special | 
map and which sets into the celestial equator.—La | 
Science en Famille. 

THE TESTING OF 

NOTHING in nature is oftener looked for and more 
easily found than the diamond, and wany supposed 
finds prove disappointments. The fine diamond 
should be clear and pure as rock water, perfect in 
shape and not only pure white, but lively, showing 
fire, as it is termed. Any undecided tint of brown, 
yellow, gray or other color is a positive blemish. The 
simplest test to identify the diamond is to hold the 
stone firmly against a wet, rapidly revolving grind- 
stone for from five to ten minutes. If the least mark 
appears upon the piece, it is not a diamond, for if it 
were a diamond, so far from any mark being produced 
on it, it would be likely, on the other hand, to wake a 
deep impression in the grindstone. Thesame test may 
be inade with emery paper, or an emery wheel, neither 
of which, although harder than a grindstone, will 
make any ~~_ yy upon a diamond. 

We often hear it said that a number of different 
stones will cut glass. The truth is that only the nat- 
ural edge of a diamond crystal will cut glass, while 
many stones, such as the sapphire, ruby, quartz and 
even common paste, will scratch it. 

Some diamonds exhibit an abnormal degree of hard- 
ness, especially some very beautiful black ones from 
Borneo, which cannot be ground or polished by any- 
thing but their own dust, ordinary diamond dust fre- 
quently having no effect upon them at all. One of 
these was made the subject of special experiment by 
Babinet, of Paris, in behalf of the French Academy of 
Sciences. It showed great resistance to the polishing 
wheel, and the process of preparing it took a very long 
while. 

A similar experiment was made in this country in 
1885 and 1886 by myself at Messrs. Tiffany & Com- 
pany’s, New York. The stone here was a round 
piece of Brazilian bort, with a radiated internal strne- 
ture. It was kept on a polishing wheel made of hard 
iron with a diameter of one foot for seven and one- 
half hours a day for nine months, the wheel turning 
at the rate of 2,500 to 3,000 revolutions per minute, and 
giving three feet of traveling surface to the stone. 

The total] distance traversed was 170,000 wiles, or 
about seven times the circumference of the globe, but 
the result was the polishing of only about one square 
centimeter of manines, With an ordinary diamond 
fully a hundred times as much would have been ac- 
complished. 

Diamonds vary widely in hue; 
fectiy colorless and transparent, but they are found 
in almost every color of the spectrum, the commonest 


DIAMONDS. | 


the purest are per- | 


|eseent, they are called blue-white. 


being white, yellow or brown, yellowish green, bottle | 


green and, rarely, rose red, blue or black. Next tothe 
vellow-greenish, yellow diamonds are the most numer- 
ous, The black are very rare, and when the diamond 


entirely disappears or is seen only at the angles. 


Perfectly colorless diamonds come from the mines of | 


India, Brazil, the Capeand Australia. Perhaps about 
ten per cent. of the crystals which come into the mar- 
ket are colorless or of pure white; one-fourth are of 


fair color, with a flaw or spot of color, and the remain- | 


der are off-colored, called second quality, or by- water. 
Nearly one-half is only bort. 

Colored diamonds exhibit their luster and clearness 
best when cut, especially the yellow ones, which by 
artificial light are very brilliant. Stones either per- 
fectly colorless or having decided tints of rose-red, 
green, or blue, are most bighly prized. Fine cinna- 
mon and salmon tints, or brown, black, or yellow 
stones, are also esteemed. If flawless and without 
tint of any kind, they are termed “first water.” If 
they possess a steely blue color, at times almost opal- 
Such are usually 
Brazilian stones. 

Exceptionally perfect stones are termed gems, and 
for such there is no fixed value, the price depending on 
their purity, perfection, and brilliancy, freedom from 
flaws. It is impossible to estimate the value of a dia- 
mond by its weight alone, as color, brilliancy, cut, and 
general perfection must all be taken into account. Of 
two stones, both flawless and weighing ten carats 
each, one may be worth $600 and the other $12,000. 
Exceptional stones often bring special prices, whereas 


| off-colored or imperfect stones sell at from $30 to $75 in sawing marble. 


a carat, regardless of their size. 

As the diamond is a cold substance, a mist is formed 
by breathing on it, and the mist being white, enables 
us to detect any color in the stone; or if the stone is 
unset, it may be placed on a sheet of white paper and 
breathed on, and while the mist is clearing away the 
faintest trace of color, and even flaws and imperfec- 
tions, if visible to the naked eye, will become appar- 
ent. If the stone is unset and we fold asheet of paper 
and look down on the side of the stone, we can trace 
any color that existe within, for the same reason that 
a piece of plate glass when looked through appears 
deep green on the ends. A small pile or paper of dia- 
monds will show color, whereas a single stone may 





COSMOGRAPHIC APPARATUS. 


‘appear white to the unpracticed eye; as likewise a 


sheet of plate glass one-fourth of an inch thick and 
one foot long is seen to be green, though a piece one 
inch square appears white, the color in both cases 
being condensed in the quantity. 

For this reason off-colored diamonds are frequently 
cut with a very low, flat crown (the part of the stone 
above the center). This disguises the color, though at 
a loss of brilliancy. 

In many diamonds the interior of the crystal, the 
core as it is called, is not clear, but shows greenish or 
blackish spots, particularly in the green stones. Many 
have also “feathers” and fissures, which impair the 
passage of light. 

By means of chemical agents and a high tempera- 
ture, Barbot claims to have succeeded in removing the 
coloring matter from rough diamonds ; green, red and 
yellow stones becoming perfectly colorless, while the 
dark yellow, brown and black gave up very little of 
their color. This seems scarcely possible, though M. 
Barbot, on the title page of one of his works, styles 
himself “Inventor of a process to decolorize a rough 
diamond.” De Boot made the same claim in 1608. and 
in 1880 the English government granted a patent for 
the same process. 

De Boot says that his imperial patron, Rudolph II, 
possessed a secret which enabled him to clear any dia- 
mond of flaws and color. No such process is now 
known, and a fortune would await its discoverer. It 
is claimed that some vellow diamonds turn pink upon 
heating, like topazes, but, unlike them, resume their 
former color after a time. 

The diamond is one of the gems most readily identi- 
fied by the eye, and it is next to impossivle to deceive 
an experienced dealer. Let one of several imitations, 
or even such precious stones as white topaz, sapphire, 
beryl, phenacite, ete., be put among a lot of thousands 
of diamonds. While a dealeris counting he can at a 
glance detect the false ones and throw them out with- 
out missing the count, even if he is counting three at 
a time, more rapidly than bills could be counted. 

The various tests described by the press, such as the 
use of acids, files, ete., are never resorted to by the 
jeweler. More persons than would be supposed know 
diamonds, and, once having worn them, one is not 
likely ever to wear paste through deception. It must 
also be said that the danger of buying imitation stones 


| is not so great as that of getting diamonds worth not | two diamonds with the powder taken from the 


one-half their price, owing to inferior quality. 
The fact that the diamond can be burned was first 
observed by Cosmo I, of Tuscany, in 1691. He used a 





as 


powerful lens concentrating the sun’s rays, and foung 
| that in that heat the diamond was consumed. Preyj. 
ous to that time it was believed that this hardest of ay 
{stones was indestructible by either acids or fire, ]¢ 


| is between the brown and the black, its transparency |inclosed in a retort or crucible from which air is ex. 


| cluded, it does, indeed, seem unaffected by any amount 
|of heat that we can apply, but if air or oxygen pas be 
jadmitted, and the temperature be raised to a point 
that corresponds to 5,000° of Fabrenheit’s seale, the 
diamond will burn like coal, uniting with oxygen tg 
form carbon dioxide. It is also proved that if a dig. 
|mond be heated in a crucible with iron, the latter ig 
| converted into steel by union with the carbon of the 
| diamond. 

There is another variety of diamond carbon that 
differs greatly from the gem form, being brown, gray- 
ish black and black ; this is known as black diamond, 
bort, bortz, carbon or carbonado, and is entirely dis- 
| tinet from the crystalline form. 

| Then there are rounded masses, with a greasy 
jluster, and an imperfect radiated crystalline structure 
within, apparently made of a twining of many cubie 
|erystals, white, gray to black and translucent. These 
are called round bort, and are found in irregular 
masses with no crystalline form or aspect. Both these 
forms are obtained in the province of Bahia, Brazil, 
Round bort has varied from $8 to $20 a carat within 
| the past fifteen years. 

All these are valuable for their cutting power, and 
command good prices, though the African or Cape bort, 
as it is called, is less esteemed than the Brazilian car- 
bonado, because its crystalline structure renders it 
liable to break or cleave under strain: yet it is used 

Both carbonado and round bort 
are harder and tougher than crystalline diamonds, 
and are less dense, owing, probably, to a porous strue- 
ture, or to minute cavities. A fraud has. at tires, 
been practiced with these materials by coating them 
with lampblack and wax, which produced a fine com- 
}pact black appearance and increased the price, the 
wax being sold at the price of the best grade of car- 
bon. 

Its great hardness gives the diamond, in all its forms, 
a high importance in the mechanical arts. The poor, 
flawed and imperfect crystals, the fragments and 

| cleavages, and the powder produced by crushing them 
are all used for cutting, polishing and engraving pre- 
cious stones, glass, etc., but the hard, black varieties, 
| bort or carbonado, are extensively employed in larger 
operations. What is called the diamond drill, invented 
| by Lesshot in 1860, has revolutionized the methods of 
| tunneling, wining and well-boring in the course of a 
|few years. The general idea of it is a steel tabe of 
|the size desired for the boring. say from one to eight 
|inches in diameter, on the extreme end of which are 
| fastened a number of small pieces of bort. By means 
|of suitable machinery, this tube is then rotated, press- 
jing against the rock to be penetrated. The result is 
| that the tube rapidly cute its way into the rock, mak- 
\ing a smooth, circular hole; while a rod or core of 
|the rock passes up inside of the advancing tube, and 
is removed piece by piece as it rises. These cores are 
often of great value, as exactly showing the kind and 
thickness of rock traversed in any such working : and 
}drilling in mining and engineering operations is fre- 

uently resorted to simply for this purpose. It was 
| due to diamond drills that the Mont Cenis and other 
|great tunnels were completed in a few years’ time. 

At the great salt deposits of New Iberia, La., the 
|company desired to ascertain the depth of the mass of 
rock salt, and sank a boring for the purpose. The 
drill penetrated through 600 feet of solid salt, the cores 
furnishing the evidence, and 30,000 feet can be drilled 
in a perpendicular line. 

Tools with diamond edges are used for *‘truing” and 
| grooving the faces of emery wheels and grindstones; 
for truing the faces of hardened steel, rubber, porce- 
lain, granite, celluloid, and calender rolls; for truing 
the inside of casehardened cylinders for gas engines; 
for cutting all kinds of glass; marking tempered 
metal, glass, stone, ete. It is easy now to sink arte- 
sian wells to far greater depths, and at far less cost, 
than would be possible without the diamond drill. 

Another similar application has lately been an- 
nounced. A thin circular disk of steel several feet in 
diameter is set with a number of pieces of diamond or 
bort, firmly brazed in place and distributed over its 
sides. This disk, when rotated, forms a circular saw 
of great power, which will cut through large blocks of 
hard stone very easily, and at very small cost. For 
sawing sandstone, granite, and other hard stones, the 
diamonds are brazed into the edges of a straight blade 
of iron, which gradually cuts the stone while it is 
drawn back and forth. 

The name “diamond points” or “diamond sparks” 
is given to small natural diamonds used for glass cut- 
ting; “diamond splints” (commonly called “ writing 
diamonds”) are smal! cleavings of diamonds put into 
a metal handle and used for writing on glass and other 
hard substances. 

‘“*Slabs” are thin cleavage plates of diamond that 
are drilled with minute holes of various sizes and used 
for drawing fine gold, silver, brass, and iron wire: a 
single slab will draw miles of wire. These are now 
successfully made by D. D. Palmer, of Waltham, Mass. 
Thin “slabs” are drilled by charging a fine iron point 
with diamond dust, which frequently requires weeks 
of time. 

The name “diamond dust” is applied to the ma- 
terial that falls from two diamonds when rubbed to- 
gether in the cutting process, or to bort itself when it 
is crushed, to be used on soft iron wheels for slicing 
and engraving precious stones, glass, metal, and other 
substances. 

A very curious and interesting fact is the oeeurrencée 
of diamonds, or, at least, of diamond carbon, in me 
teorie stones and irons—those visitors to our eart 
from interplanetary space. Diamond was first dis- 
covered in a meteorite at Novo Ureii, Russia, some ted 
years ago, and in 1891 its presence was recognized iD 
the meteorite found at Canon Diablo, Arizona. 
was detected by Dr. A. E. Foote, described by Profs. 
Koenig and Huntington, analyzed by Friedel, a 

| finally, its hardness tested by Dr. Huntington and my- 
| self. As a conclusive test we subsequently polishe 
ineteor- 
lite in the Tiffany cutting exhibit at the Worlds 
;Columbian Exposition in September, 1893. ~- George 
F. Kunz in the New York San, 
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AN EDUCATED HORSE, 


A REMARKABLE animal is now to be seen at the me 
arium, London. The ‘* Human Horse,” it should 


u : ; - 
ies be explained, is not a physical monstrosity of 
any kind, but an exee »tionally interesting example of 


animal <aacity. With care and kindness on the part 
of the trainer, and keen perceptive powers on the part 
|, it would seem possible to educate a horse 


he pup! n “ , 
> ody imost any pitch. Alpha, as the horse is 
named, is a good looking light chestnut, thorough- 


pred, quick tempered, and about six and a half years 
eld. He comes. with bis trainer, Mr. Shaw, from Bos- 
tome Lincolnshire. A winiature pony, Beta, by 
namepcompletes the party. Beta is an impudent look- 
ing youngster, easily able to stand beneath its more 
dignifie’ companion. — When seen together—and they 
appear (o be great friends—the two animals form an 
attractive picture. Alpha’s intelligence, however, is the 
feature of the show. He plays the harmonium, writes 
bis name ona slate, guiding the pencil with his mouth, 
and is not even averse from a quiet game at ‘ Nap” 
with the audience. Arithmetic and the ordinary ac- 
complish nents of a properly educated horse are trifles 
tohim. Infact he has been traived to do almost every- 
thing except to talk, and the horse has got over even 
that difficulty with a deaf and dumb language of his 
own. ‘To see Alpha play the National Anthem is alone 
worth « visit. An arrangement of keys has been made 
for him at the foot of an ordinary harmonium, and 
Al after walking up to the instrament with his 
roll of inusic between his teeth, proceeds to play the 
familiar air with his feet. This he does correetly from 
beginning toend. The performance comes to a close 
with an amusing scene, in which Alpha — quaintly 


| tions. 


cially all leading inventions. One man cannot do this, 





| live forever. 
| As the first fact to be reviewed, let the most import- 
‘ant and perhaps the most wonderful, be considered. 
As to the dynamo and the electric motor, the one was 
known for a long period prior to the other, without 
any one’s knowing that a reversal of the operation of 
{the one would create the other. No one thought of 
japplying the principle of reversal, and few, if any, 
| clearly perceived its existence. 
| History shows that the change came about by a 
‘great deal of mathematical calculation, suggestions 
and combination of circumstances, but now we see 
that it might have come about by applying this prin- 
ciple of reversing the operation. Phe application of 
| this principle should be sought in all inventions in or- 
|der that no such wonderfal results may be escaping 
jour notice. Who knows at present but that steam 
| could not be generated by mechanical power by the 
| principle of a toa steam engine? Im- 
ine steam generated by the power of Niagara Falls ! 
his experiment of applying the principle of reversal 
to the steam engine may have been tried without the 
| writer’s knowledge. It is here used as an illustration, 
|}and was conceived by the author by the application 
| of the principle of reversal. Iu the same manner the 
| application of the principle should be attempted with 
regard to all present inventions of leading types and to 
certain new inventions as they appear. 
| By this method, if a new invention or result is ob- 
| tained, it will not be by accident, but because of pre- 
determined repetitions of the application of an inven- 
tive principle disclosed by the study of prior inven- 
Having learned this lesson of reversal, let no 
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AN EDUCATED HORSE. 


dressed as a nurse—trundles a perambulator along 
containing baby Beta, who sits there as composedly as 
any self-respecting nurse could wish.— Daily Graphic. 


By EpwaArRp P. THOMPSON. 

THE products of the human mind are to the science 
of invention what the earth is to geology, or isolated 
facts to physics, or animals to zoology. The century 
is about to close with a countless number of inven- 
tions, which may have their use in building up inven- 
tive science as well as in aiding commercial progress. 

Invention as a science has not received the same at- 
tention as physics, for example. When a new fact is 
disclosed in the latter there is usually a place for it, 
because it falls under some broad principle; but when 
a hew invention is made, it stands as isolated as one 
whole science does from another. Inasmuch as many 
facts are needed to establish a principle, it is intended 
mainly to present sufficient inventive facts to show the 
great probability of an inventive principle so far recog- 
nized. if at all. only as a fact. The single word re- 
versal serves, perhaps, as well as any to designate one 
principle, and accordingly it will be spoken of as the 
inventive principle of reversal, which is not only use- 
ful in adding to the science of invention, but, by 
Proper effort, should be applicable in the production 
of new inventions. 

en are slow to learn principles in any science, and 
hev are correspondingly backward in any attempt to 
apply them, but as soon as some one shows their prac- 
tical applicability, others follow, and arusb of progress 
ensues. The object of this article is first to make posi- 
tive once for all the principle of reversal, and, secondly. 
> emphasize the importance of its systematic applica- 
von to all inventions. past, present, and fature, espe- 


* From the Journal of the Franklin Institute, 








|further inventions of this kind wait for an accident, 
| put let it be an instrument of the mind working upon 
| present and each new invention, Nor is the dynamo 
motor the only known invention which might have 
been made by the application of this inventive princi- 
ple ; there is also the telescope of the sixteenth century 
as a reversal of the microscope made before the first 
century, in the sense that the one makes a distant ob- 
ject appear nearer, but not as large as in reality, while 
| the other causes a near object to appear larger than it 
really is. At the time the microscope was invented, 
| therefore, the principle of reversal could have been 
applied by reasoning that, if a distant large object 
could be made to appear nearer, could not a near ob- 
ject be made to appear larger? Had this idea been 
created, the mechanical execution could have been 
earried out by experiments with lenses of different con- 
vexities, concavities and numbers. 

A reversal of the telephone, which causes distant 
sounds to appear near, would be a microphone, but 
the present instrument is improperly named. as it does 
not enlarge, but simply creates a sound. When first 
invented its wonderful power was spoken of as mak- 
ing the walking of a fly sound like thunder, but this 
is false, because the fly jarred loose carbon electric 
contacts, thereby causing great fluctuations of cur- 
rent and violent action of the receiving telephone, 

lf the hand jarred the contacts, the sound would 
have been the same, The speaking trumpet is a re- 
versal of the telephone, as the microscope is of the 
telescope, but by no means to such a degree, for the 
microscope will bring to sight animals which are 
otherwise invisible, while no microphone has ever 
been. 1aade which reaches the enormous corresponding 
power of the microscope. The sounding board and 
ear trumpet are the nearest approaches to a true 
microphone, but they do not enlarge the sound. They 
do not make a near sound louder. They merely make 
a sound heard as loud as it really is, but no louder. 








but many men can, and this principle will doubtless 





However much this reversal or microphone may be 
desired for detecting the humming and singing of the 
invisible insects which are exposed by the microscope, 
and however much a better microphonic stethoscope 
is desirable, and however curious we may be to hunt 
for small sounds which are thought not to exist, we 

robably shall never have a true microphone, because 
it appears, according to our present knowledge, con- 
trary to the principles of mechanics, as it would re- 
quire a creation of force, because sound is the effect 
of force. ln the microseope light is not created, but 
seattered, while the i e—something intangible—of 
the real object deceives the eye, which considers the 
image the real object. The ear may be deceived as to 
the direction of a sound, and as to the nature of its 
source, but as to intensity the ear has never seemed to 
hear a sound appreciably louder than it really is, 

The present air brake system is now recognizable as 

a reversal of the early type, but a long time passed be- 
fore the change took place. The principle had not 
been used as a kind of tool, and, therefore, the idea of 
the new brake did not come by demand of the mind, 
but by a combination of circumstances, that is to say, 
accidentally. The two systems of brake referred to are 
perhaps already conjectured by the reader, the first 
operating to stop a train by the positive action of 
compressed air against the wheels through the me- 
dium of the usual brake shoes, and the second by the 
negative action of compressed air, which normally 
holds the shoes away from the wheels in opposition to 
aspring. The advantages of the second way are ap- 
parent as soon as compared as to their main object, 
safety ; for by the former the train cannot be stopped 
in case of leak or a disordered pump, while with the 
latter the train stands still as soon as the air leaks out 
or the pumps refuse to work. The method of hasten- 
ing the progress of this class of invention cannot be 
| too thoroughly grasped. By its use accidents may be 
| anticipated ; at least, it seems so; but it cannot be 
definitely decided until an actual attempt is made and 
success Obtained. The whole matter seems about as 
simple as this. Suppose the ferry boats crossing the 
Hudson River at New York and the tugs and coast 
steamers and other vessels should suddenly drop their 
rudders, but continue with full steam and sail. By 
the theory of probabilities, all the vessels might escape 
| collision ; by means of the rudders the escape is almost 
certain. because of predetermined means applied for 
| definite ends. This principle of reversals is, there- 
fore, comparable to a rudder, for by testing its applica- 
tion to existing inventions, it is almost certain that if 
any process not so far reversed to advantage is thus 
reversible, and yet unknown to be so, or hidden, the 
principle of reversal will disclose it. The simplest case 
of reversal is that illustrated by the ear trumpet and 
the speaking trumpet, the reversal consisting in chang- 
ing a tapered tube which is applied in one instance to 
the mouth of one person for intensifying the effect of 
| the sounds upon the hearer’s ear to the opposite pro- 
|cess of applying the tube to the ear to intensify the 
|sound coming from a speaker with or without a speak- 
ing trumpet, 

The mental process of investigating this subject 
makes the principle so simple that it is a wonder that 
inventions existed so long before their opposite phases 
were thought of. Electricity furnishes several exam- 
ples besides the dynamo motor example, where the 
principle was not applied by a predetermined act. The 
old form of burglar alarm had an open circuit and the 
process of opening the window closed the circuit and 
ranga bell. The reversal of tbis is a normally closed cir- 
cuit. The opening of the window breaks the circuit, 
and the bell rings. The idea once gained, and the ad- 
vantages are apparent, for an alarm is given if the bur- 
glar cuts the wire. 

By making a reversal, and then comparing the two, 
the advantage appears, but the accidental process is a 
slow one, being brought about by thieves cutting wires 
and entering successfully; then a condemnation against 
all alarms, and then experiments, numerous devices to 
prevent the cutting of wires, and finally a bright idea 
of the closed circuit, nobody, not even the inventor, 
knowing whence it came. 

The tempering of steel or glass by heating and quick- 
ly cooling admits of the reversal of heating and cool- 
ing slowly, an invention forming the basis of the whole 
steel and glass industry. 
| The present ‘‘safety” match is the reversal of the 
| phosphorus parlor match of 1847, in which the potassic 
|chlorate and red phosphorus were mixed with friction 

before ignition, while in the case of the “safety” they 
are mixed by friction during ignition. In the one, the 
chemicals are kept together until wanted and inthe 
other they are kept apart till wanted. Before Bott- 
ger’s invention, in 1855, many fatal accidents and fires 
had oceurred, because of the use of the earlier type of 
match. Afteran invention has been wade, of course, 
no one is able to say whether it would have been made 
earlier or not by some systematic effort, but allowing 
for reasonable doubt on this point, as is fair in all 
logical reasoning, the conclusion is reached that if the 
pritciple of reversal had been on record and properly 
established by numerous exawples, and if the given 
invention had been immediately analyzed as to the pro- 
cess of obtaining a lighted match, and then this pro- 
cess simply reversed and tested tolearn the truth of the 
mental reversal, the safety match would have been 
the immediate result of systematic effort without a 
lapse of seven or eight years for the right combi- 
nation of circumstances to oecur ip behalf of its birth. 
| Itis not argued that all inventions are made by the 
use of the principle of reversal. There are other prin- 
‘ciples which may be treated of later. The process of 
application of the principles is comparable to that of 
assorting corks. Those that fit a certain bottle are re- 
tained, while the rest remain to be tested by a differ- 
ent standard. How wonderful it would be if by this 
purely mental operation a new and invalaable inven- 
tion should be obtained. The mind of man has created 
great things, but as yet probably not any by means of 
| the successful application of a predetermined princi- 
| ple to existing inventions. 

| The storage battery, although condemned for rail- 
way traction, is still one of the valuable inventions of 
the day, and is an exact reversal of the galvanic bat- 
tery. Thereversa] is disclosed by stating that the o 
eration of the primary or galvanic battery consisted in 
placing metal plates in a solution of salt or acid, and 
carrying of the electric current by a wire, The reverse 
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after the battery is partly exhausted, and passing the 
current through the solution in order to restore the 
chemicals to their original composition, ready to give 
off current as before the charging. History shows that 

































































































with the primary type; for the Philosophical Transae- 
tions for 1800 contain a picture of Volta’s pile, the first 
battery known; and in 1801, Gautherot conjectured the 
reversibility and Ritter a little later investigated it, 
and went so far as to use plates of the same metal, 
while Planté, in 1859, finally sueceeded in finding the 
best solution (dilute sulphuric acid) and the best metal 
(lead) to be employed. 

he present commercially successful and widely em- 
rp ioyed electrical converter or transformer, invented 
only about ten vears ago, involves the application of 
the principle of reversal of the induction coil invented 
many vears earlier, in this modern Invention we are 
impressed with the remarkable oversight of the rever- 
sibility, in itself so exceedingly simple; tor the device 
in both instances is the same. consisting of two coils of 
wire close together, but insulated from each other, one 
being constructed of a long fine wire and the other of 
short thick wire. It had always been the practice to 
pass through the coarse wire any kind of low potential 
vibrating current, such as an intermittent, undulatory, 
or alternating current, and to make of the high 
potential current whieh vecame induced in the fine 
wire, ‘The reverse of this isto start with any given high 






use 


fine wire, and thereby obtain a low potential vibrating 
eurrent. How exceedingly simple! We could almost 
blame a child for not tryingit. The only explanation 
is that po one thought of it. Now that so many ex- 
amples are discoverable, and a true solid principle of 
reversal, and not simply a theory, is established, let 
not reversible inventions be longer hidden. 

Electroplating is the reversal of the galvanic battery, 
for the latter consists in obtaining a current by dis- 
solving a wiven meta! and the former in recovering the 
metal from solution by passing a given current through 
the solution, The apparatus and materials are the 
same in both. In the one, the metal is given and then 
disappears. In the other, the current is given and then 
disappears. However, history indicates that the in- 
vention was not made by the application of this prin- 
ciple of reversal. To show that it could not be made 
in that way as soon as the galvanic battery was made, 
and not several veurs later, suppose that electroplat- 
ing were still unknown and we proposed to apply the 
principle of reversal to all leading inventions, and we 
arrived at the different forms of the galvanic battery. 
We would notice that the process with the simple bat- 
tery consisted in placing two conducting solids, such 
as metals, into a conducting liquid, and in permitting 
the current to pass from one metal to the other. One 
of the metals would dissolve and a current would be 
generated, i. chemical energy would be converted 
into electrical energy The reversal of this process 
would be to take a current from another source and 
pass it back again in the reverse direction and notice 
if the metal were recovered. If the experiment suc- 
ceeded, it would be considered a wonderful discovery, 
and still more wonderful, because made by the wonder 
fui, mysterious, aod invisible mind as the first cause. 
The discovery would be followed by the ordinary pro- 
cess of scientific investigation of the effect of the cur 
rent upon all metallic solutions, acids, and metals ar 
ranged to form cells. One man’s conception, as above 
outlined, and a few weeks of experiment would, accord- 
ing to logic, bave reached the deposition of gold or sil- 
ver upon the baser metals, and would, therefore, not 
have required from 1801 till 1840 for electroplating with 
silver and gold to become a fact In reward to the 
value of the inventions produced by this method of re- 
versals, it is certainly interesting to note that reversed 
inventions, as apparent from the examples, are among 
the most valuable. Several of them are at the basis 
of a new art, as, for instance, the one just mentioned. 
The electroplating industry ts one of immense propor- 
tions. The philosopher's stone could have been but 
little less wonderful, for both practically produce gold 
and silver objects for cheap waterials. 

As recently as 1856 Bessemer reversed the very old 
process of making steel, and at present practically 
all rails for railways are made by this process, be 
sides all boilers and all kinds of large steel articles. 
The old way consisted in adding about 5 per cent, of car 
bon to pure iron, usually called malleable iron, by 
heating the iron in the presence of carbon. He re- 
versed this step by taking pig iron, which rich 
in carbon, and removing all but the right percentage 
of carbon, by blowing air through the heated pig 
iron so that the carbon might be united with the oxy- 
gen of the air. 


Is 


THE ELECTRIC 

THE accompanyiog engraving represents a novel 
electric motor vehicle designed by Mr. Charles H. Bar- | 
rows, of Willimantic, Conn., and described as follows 
in the Electrical Engineer. As will be seen, the vehi 
cle is of the tricycle form, but unlike all other motor 
vehicles of this t:pe the forward wheel is the driving 
wheel. This wheel is made up with one hub, two sets 
of spokes, and two rims with solid rubber tires. Be- 
tween the two sets of spokes is securely fastened a 
large sprocket rim carrying a sprocket ¢hain, which 
engages with the very small sprocket pinion of an 
electric motor carried at the base of the steering spin- 
dle of the bifurcated post whieb straddles the driving 
wheel, and in which the wheel is jourvaled in ball 
beerings. The gear.ng has a speed reduction of 14 
to L. 

The current is obtained from a primary battery con- 
tained in two cabinets each 24 X 8 X S inches which 
are disposed one on each side of the driving wheel suv- 
ported in the center by a foot piece at the lower end of 
the bifurcated post, and at the ends by supporting 
rods reaching down from the shoulder over the wheel. 
This battery weighs 100 |b. and has a normal output 
of 2 amperes at 30 volts for 10 hours and is capable of 
xiving 50 amperes for a short time, thus making avail- 
able a littl over two H. P. The long leverage of the 
gearing between the motor pinion and the driving 
wheel gives a fast speed electric motor an advantage 
three to one in weight over a slow speed petroleum 
wotor for a given speed of the vehicle, 









this reversal was conceived almost contemporaneously | 


potential vibrating current and to pass it through the | 


TRICYCLE. | 
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of this consists in starting with an electric current,| This combination is claimed to be equivalent to at | ductor rises to such a degree that the life of t) 


least four horse power required to drive motor vehicles 
of 1,500 lb. weight. The entire weight of the Barrows 
vehicle built to carry two or three passengers is only 
300 Ib. Its speed can be varied from a crawl up toa 
wile in three minutes, and it is at all times under as 
perfect control, and in the same manner, as a trolley 
car. 

The carriage part of the vehicle is a slight structure 
consisting of a simple framework with a wide comfort- 
able seat and two pneumatic tired wheels hung in ball 
bearings. Each wheel is independently journaled, 
whereby all extra friction on curves is avoided. Steer- 
ing is accomplished by means of a handle bar similar 
to the handle bar of a bicycle. Our illustration is 
made from a photograph of a rough model and does 
not show the perfect finish and symmetrical form of 
the machines which will be soon finished. 

The front wheel of this vehicle being the driving 
wheel, and carrying within itself the entire locomotive 
foree, makes practically a mechanical horse, attached 
to the carriage in its rear, by tube and spindle in the 





THE BARROWS ELECTRIC TRICYCLE. 


same manner as a bieyele; this horse, as it were, may 
be detached from one carriage and hitehed to another 
in one minute, and will work as well in a sleigh as in 
a carriage. 

One filling of the cells, it is claimed, will run the 
vehicle from 100 to 150 miles according to condition of 
roads and the load carried. Enough of the concen- 
trated solution may be carried for a 500 mile run, at a 
cost of 50 cents for recharging. 


THE NISSL DOUBLE MICROPHONE 
TRANSMITTER. 


THE Niss! double »icrophone, which is illustrated in 
section and in side view in the accompanying illustra- 
tions, has been designed with the object primarily of 
preventing the packing of the carbon granules, which 
has proved such an annoying inconvenience in the 
past in the majority of transmitters of this type. As 
will be seen, the two microphones are mounted back 
to back and one can be substituted for the other by 
turning the thumbscrew shown at the side, the motion 
being limited by a stop pin. By employing two trans- 
mitters they can be used alternately, and the motion 
of turning serves to shake up the granules, and to 
maintain them in the best working condition. It is 
also urged for this double microphone that the person 
telephoning is not compelled to use the same micro- 





THE 


NISSL DOUBLE MICROPHONE, 
phone which has immediately before been used by 
another person, a desirable thing, both from a hygienic 
and an esthetic standpoint.—Ztsch. f. Elektrot. 


CAR HEATING BY ELECTRICITY.* 
By J. F. McEnroy. 


THE general principle employed in the construction 
of eleetric heaters is that of placing in these heaters 
suitable resistances which become heated by the pas- 
sage of the electric current. In the Burton heater, 
one of the earliest electric heaters tested on the elec- 
tric railways in America, a resistance wire, made of 
German silver, was bent in a zigzag form and placed 
within the hollow space between two iron castings. 
The wire was embedded in powdered fireclay, and the 
castings bolted together. These two castings, which 
together formed the casing or outside of the heater, 
had a roughened surface for the purpose of enlarging 
the radiating surface. It was claimed that the embed- 
ding of the resisting conductor within a powdered 
mass of fireclay prevented the air from reaching the 
conductor, and hence prevented its destruction by oxi- 
dation when exposed at high temperatures of air. 

Oxidation in a resisting conductor may be retarded 
if it is possible to keep the oxygen of the air from 
reaching the surface of the conductor, but in such a 
construction results nay be reached which are just as 
objectionable as the oxidizing of a conductor by con- 
tact with air. The embedding of a resisting conduc- 
tor in powdered fireclay, or other material which, from 
its very nature, would be classed as a non-conductor, 
would retard the escape of heat. The objectionable 
result is then reached that the temperature of a con- 


* Abstract of paper read at the annual meeting of the New York Street 
Railway Association, held at Albany, N, Y., 17th September, ' 








© ams 
ducting material is soon destroyed. Other ~ 
heaters were put upon the market, but ouch di icuity 
was experienced, either from the oxidation of |\,¢ p¢. 
sisting conductor or from its destruction by ‘usioy 
when inclosed in a mass of material, such as is -jowp 
in the Burton heaters. 

High temperature is one of the conditions |. ading 
to the destruction of the resisting conduct«:-. ang 
while this difficulty is not experienced at 300 100°, 
it is always experienced when the metals ar ated 
| to a temperature of 900° to 1,200° Fabr. Another cvon- 
dition is the erystallization of the conductors a: jigh 
temperatures, and this is specially the case wi), (ier. 
man silver or any alloy. It is not necessary tv run 
near to either of these danger points. The tempera. 


|ture of the resisting conductor depends upon the 
lamount of heat which that conductor gives out per 
| square foot of its surface, and the total amount of jeat 


| would, therefore, depend upon the number of sueh 
| units of surface which there may be in the conductor, 
| The reduction of temperature in the resisting coiciue- 
tor may be carried to any extent by simply decreasing 
ithe amount of actual surface in the resisting condue- 
tor, its temperature thus being reduced to a point 
where the conductor is absolutely safe and its life is 
permanent. 

In the construction of the heaters made by the Con- 

solidated Car Heating Company, of Albany, cylin«ri- 
eal porcelain tubes are threaded upon a %% in. square 
iron rod, the tubes having on the surface a spiral 
groove, which runs from end to end. A porcelain dish 
is placed at each end of the heater, and when desired 
one is placed at the center to furnish a support for the 
binding screws, to which the ends of the resisting con- 
ductors are attached. No. 20 B. and 8S. galvanized 
iron wire is coiled in the form of a close and continu 
ous helix. As this wire is wound by a machine in the 
form of a continuous coil, just so much of the wire is 
separated in forming a coil as gives just the proper re- 
sistance. These coils are then placed in the groove 
which runs spirally round the porcelain insulators, 
Care is taken to stretch out the coil sufficiently to pre- 
vent adjacent spirals of the coil from coming in con- 
tact with each other, and contact with that part of the 
coil in neighboring grooves is prevented by ridges sep- 
| arating the grooves on the porcelain. The result is that 
the wire is thoroughly insulated, and short circuiting 
within the heater itself is prevented, and still it is 
| wound open so as to present its whole surface to the 
lair. It is so arranged, too, by its even pressure upou 
the porcelain insulator, that no part of this coil can 
vibrate, and hence there is no danger from the crys- 
tallization of the iron wire while hot from tremor or 
vibration of the heated wire. This feature of this 
heater is a very important one, as it absolutely pre- 
| vents the crystallization, and hence breaking of the 
| resisting conductor. These coils have now been oper- 
}ated for over three years, and not one coil has given 
out or has shown any oxidizing effect in the substance 
of the wire. The use of iron as a resisting conductor 
obviates the difficulties of crystallization, to which 
German silver is especially liable. The melting point 
of iron is at a temperature of nearly 3,000° Fahr.. so 
that the temperature of fusion is so far above the nor- 
mal temperature of the resisting conductor, and as vi- 
bration of conductor is prevented by the method of 
winding it on the insulator, no danger occurs from ox- 
idation, fusion or erystallization. 

It isimportant in the construction of electric heating 
devices that the expansion of the metallic wire due to 
change of temperature be fully provided for, and that 
the heater be so arranged that under no circumstances 
ean the force of expansion and contraction create a 
strain upon the resisting conductor or upon the insu- 
lating parts which would be liable toinjury, or to break 
them. This is especially important in conductors de- 
signed to be run at a high temperature, as the differ- 
ence in length of the conductors at the extremes of 
| temperature to which it is subjected is quite a con- 
| siderable part of its length. 
| It is a well-known principle that a wire of a given 
| length, if heated and then cooled, and again heated 
land cooled, is not the same length y the same tem- 
| perature that it was in the first test. ° Changes will go 
|on for some time in lengths of wires so subjected to 
| heating and to cooling. On the other hand, care must 
| be taken that under no conditions can the expansion 
| of the wire make it loose on the insulator, and so cause 











a short cireuit between neighboring wires. In a car 
equipment of the heaters just described the length of 
| wire, when beated to the highest temperature to which 
it is subjected in the regular operation of the heater, 
is 7 ft. 5in. longer than it is when cold. By the con- 
| struction adopted this expansion is taken up between 
consecutive layers of the wire itself, so that expansion 
| and contraction of the wires do not operate to vary the 
tension of the coil of wire, nor even to vary the pres- 


| sure with which it binds the insulator itself. 


The change of temperature in resisting conductors is 
attended with other phenomena, which should be con- 
sidered in the construction of electric heaters. For 
example, it is well known that the resistance of a wire 
of a given material of given length and cross section 
depends upon the temperature at which the resistance 
is measured. Iron wire possesses certain qualities in 
its variation of resistance with temperature which 
admirably fits it for use in electric heaters, An iron 
wire having a resistance at 0° C. of 100 ohms has its 
resistance doubled when the temperature is increased 
to 180° C., and its resistance is increased to 500 ohws 
when its temperature is 525 C. The change of resis- 
tance in German silver is but a fraction of the change 
of resistance of iron wire. 

The application of this favorable resistance in the 
construction of an electric heater is the automatic con- 
trol which this property of iron wire gives over the 
temperature of the electric heater itself. If a non- 
conducting hood is placed over an electric heater, which 
prevents the circulation of air, the escape of heat will 
be prevented, and the temperature raised to a danger- 
ous extent. 

The use of the variable resistance, so marked in iron 
wire, is apparent, as its effect is to reduce the amount 
of current flowing through the heater, and hence to 
reduce the amount of heat generated. Two electri¢ 


| heaters, one of iron wire and the other of German sil- 


ver, both having the same resistance at 0 C., and bi: th 
being vovered with a non-conducting hood, which pre- 
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yents the eseape of heat, would, as the temperature 
rises, 1 ( very differently, If the temperature rises to 
300° C ily two-fifths as much eurrent would pass 
throu!) ‘he iron resisting wire as passes through the 
Germa: -ilver. This throttling action of the iron wire 
inerea-e~ more rapidly even than the increase of tempe- 
rature that at 600° about one-fifth as much current 
passes rough the iron wire as through the German 
silver, ..d in each case the reduction in current means 
also « riuction in the amount of heat generated. 
heater, therefore, provided with an iron resisting con- | 
ductor | as this ad vantage over that fitted with German 
silver, (vat if for any reason the eseape of heat from an 
electri: eater is prevented, either purposely or acci- 
dentally, the action of the rise of temperature upon the 


heater itself is to so throttle down the amount of cur- 
rent passing through it (and hence the amount of heat 
d)as to prevent such a bigh temperature of 


genera 
heat as might prove dangerous, 

Careful tests made with the thermometers placed 
against the grated openings, which the clothing of 
passenwzers wight possibly touch, show that the high- 


est teuwsperature of the air is about 180° Fahr., owing 
to the free diseharge of air up through the heater. 
The proportion of electrie energy transformed into 


heat in a conductor depends upon the resistance of the 
conductor. The electric heater is the only case that 
comes Within our knowledge where 100 units of electric 


energy nay be transformed into 100 units of any other 
one form of foree, We can then estabiish the beat 
equivalent of the electric current for all electric heat 
ers in Which no disintegration takes place in the resist- 
ing conductors, one B. T. U. being produced by 1,047 
watts of electric energy. We are constantly meeting 
with business en, as well as so-called inventors of elec- 
tric heaters, who claim that some particular form of 
electric heater which they have devised will produce 
agreater amount of heat per unit of electric energy 
thansome other form of heater. This is plainly impos- 
sible, so long as neither mechanical motion, chemical | 
motion, light, nor tmagnetism is produced in the elec- | 
tric heater. Transmission of electric energy is, there- 
fore, entirely into heat with an efficiency of 100 per 
cent. It is true that in some of the forms of electric 
heaters, a chemieal action, resulting in the destruction 
of the heater, is produced by the eleetrie current. 
Where chemical action takes place, the ciemical action 
can be determined in units of energy; the efficiency, 
then, of that particular electric heater must be 100 per 
cent. minus the amount so transformed into chemical 
action. But where we have the wires of electric heat- 
ers running year after year, without any change of 
any kind appearing in these wires, it is evident that 
the efficiency may be regarded as 100 per cent. 

It is an easy matter to determine the exact amount 
of heat which is produced in electric heaters when the 
tonsumption of current is known. For example, if we 
find the number of watts by wultiplying the number 
of amperes passing through the heater by the differ- 
ence of voltage of the heater terminals, and then di- 
vide the number of watts by 1,047, we will have asa 
quotient the number of British thermal units of heat 
generated in the electric heater per second. If we con- 
sider the electric heaters in a car to be using as a maxi- 
mum 12 amperes of current on a 500 volt cireuit, we 
will find that 12 amperes of current wultiplied by 500 
will give us 6.000 watts. Dividing 6,000 watts by 1,047, 
we obtain 5°73 B.T.U. of heat generated in the car per 
second. Multiplying 5°73 by 60 will give us 343°8 B.T.U. 
per minute, 

Practical experience in the heating of cars has de- 
monstrated that it requires about 20,000 B.T.U. per 
hour to properly heat am 18 ft. car in the latitude of 
NewYork State in the coldest weather, which amount 
of heat should be provided as a maximum. The ave- 
rage requirement during the winter months, when 
heat is used, would not exceed baif this amount. or 
would be approximate!y 10,000 B.T.U. per hour. The} 
amount of heat required, however, differs somewhat 
according to the construction of cars, to their exposure 
to winds on the line where they are run, and to the 
care exercised by conductors in closing the doors | 
promptly when passengers enter or leave the cars. | 
All of these are points which affect materially the | 
temperature which will be maintained in a car with a 
fixed amount of heat. Also the number of people in a 
car affects quite perceptibly the amount of heat re- 
quired. Crowded cars require less heat to maintain a 
given temperature than is the case with cars carrying 
but few passengers, due to the amount of heat given 
off from the bodies of passengers. Experiments made 
as to the effect of passengers upon the temperature of 
cars and houses have shown that each person gives out 
191 B.T.U. of heat per hour. When we compare this 
amount with the average amount of heat required 
during the cold weather, we find that the heat given 
out by fifty-two persons will maintain the same tempe- | 
rature in the car as is required on the average during 
the winter months. This point has a practical bear- 
ing in the beating of cars, inasmuch as a car is heated 
uniformly, as with a stove, it would be found over- 
heated during those hours of the day when the cars 
are filled with passengers. When electric heaters are 
used some lines have established the practice of reduc- 
ing the heat between certain hours when their cars 
are filled with passengers. This would still allow a 
comfortable degree of heat to be maintained in cars, 
and at the same time would allow the use of the ex- 
tra power for propelling cars at the time when travel 
is the heaviest. The next point in regard to electric | 
heating is the regulation of temperature, As the 
temperature of the outside air during the heating sea- 
Son will vary from 50° to —15°, it is important that the 
electric heating apparatus be so constructed that the 
amount of heat given to the car varies so as to meet 
the demands of the variable weather. This is neces- 
Sary for two reasons: First, it is necessary in order to | 
maintain a comfortable temperature in the cars with 
variable conditions in the weather ; and, second, it is | 
swportant in order that the consumption of current 
_- «adjusted to the actual demands. Undoubt- 
ane great saving in the use of current is brought 
aan ma the use of apparatus that is provided with 

as lor proper regulation. 
the ‘alc introduced for the purpose of regulating 
om int berature of the cars, and by which five differ- 
oo, uaitles of heat may be obtained, corresponding | 

sumptions of current varying from 24% to 12 


tating the car equipment into series and multiple series, 
so as to vary their combined resistance, and hence to 
vary the flow of current through them. On small cars 
,and in climates where comparatively a small amount 
of heat is required, an equipment consisting of four 
heaters is often used instead of six, as is the standard 
jequipment. These four heaters are connected up with 
ja three-point switch, whieh is so arranged as to place 
| the heating coils in multiple or in series, so as to vary 
the consumption of ,current from 2% to 8 amperes. 
The cost of heating cars by electricity is determined by 
the cost and quantity of current consumed. If the 
number of ampere hours on a 500 volt circuit can be 
once determined, and the cost of an ampere hour on 
the same circuit is known, the cost of running electric 
heaters can be readily ascertained. The question of 
cost, however, is not easily determined, as it still 
remains an open question as to just what items should 
be charged to electric heating. It would be but fair 
for a company considering the advisability of introduc- 
ing electric heaters in their cars to consider, not the 
total proportionate cost of current consumed, but 
rather the additional cost of generating the current to 
supply the electric heaters. not charging to electric 
heaters such power house expenses as would continue 
the same, provided electric heaters were not introduc- 
ed, but only the cost of the additional current. These 
costs have been carefully determined, based upon the 
cost of producing power by different tvpes of engines, 
as contained in a paper by Dr. Charles E. Emery, iu 
the ‘Transactions of the American Institute of Elee- 
trical Engineers” for March, 1893. From this it will 
be seen that the cost of operating electric heaters will 
depend upon tbe kind of engine employed and the cost 
of coal. For example, if coal costs $2 per ton of 2,000 
Ib., and if the average consumption of current in 
cold weather is 7 amperes, and if we take a compound 
low speed condensing engine as the average type of 
engine in point of economy in consumption of fuel, we 











ing, ete., averages 144 cents per day. Without adding 
anything to the cost of the stove for the space for one 
rson occupied by the stove, the total of the items so 
ar aggregates 194 cents per car per day. It has al- 
ready been stated, that the extra cost of current based 
upon the cost of power necessary to heat a car with 7 
amperes of current on a 500 volt circuit aggregates 
17°55 cents per car per day. This amouut will be 
modified as different types of engines are used ; for the 
type of engine generally used it is correct. Other 
questions of greater importance enter, however, than 
the cost of the mere heating by electricity or stoves, 
such as the effect which electric heating bas in in- 
ducing travel upon street car lines. It is, however, a 
difficult thing to determine in figures exactly what in- 
crease of travel takes place, on account of having cars 
properly heated at all times, and that heat being pro- 
perly distributed through the car. This point is worthy 
of the consideration of managers of street railways in 
the matter of securing patronage for their lines. 

The following is a summary of answers sent in reply 
to aseries of questions regarding heating: Fire started 
November 15; discontinued March 24. Coal consumed 
per stove per dav between dates mentioned, 26 Ib. to 
38 1b.; average, 331b. Cost of coal per ton, $4.25 to 
$5; average, $4.55. Nuamber of hours fire is main- 
tained per day, 17 to 24. First cost of installing stove, 
including smokepipe, smokejack, etc., $22 to $25, 
average, $23. Cost of repairs per car per year to main- 
tain stove in working order, 17 cents to $1; average, 
59 cents. It was stated in regard to the average cost 
per day of dumping fire, removing coal and asbes 
therefrom, before car is run out of barn, coaling up 
and kindling fire in the morning, including cost of 
kindling used and that part of cleaning car due to 
stove, that in some cases the work was done by watch- 
men without extra cost, and in other cases it was 20 
cents per day ; other expenses per day not chargeable 
in the above, as removing stove in summer, installing 
in winter, repairing head linings, repainting, etc., were 
said to be not over $8 per year per car. Seating space 
occupied by stove was said to range from that re- 
quired by one person to 19 in. No objections were 
found by persons sitting next to stove. he replies to 
the question whether the heat was evenly distributed 
were: ** Warmer ip the center,” ‘* Fairly,” and * Very 
little complaint.” In answer to the question whetber, 
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MAGNETIC CLOCK OF THE SEVENTEENTH | 
CENTURY. 


will find that 7 amperes for one hour will cost 1°17 
cents. 

From the reports received the average length of time 
a car is in service per day in the winter is shown to 
be fifteen hours. The cost of operating electric heaters 
with the average consumption of current in cold 
weather would. therefore, be fifteen times 1°17 cents, 
which equals 17°55 cents for fifteen hours. This cost 
does not allow for any depreciation in heaters, as the 
three years of service of the heaters here considered 
does not appear to have any effect upon the life of the 
conductors, and not a single coil in any heater has ever 
been renewed in this length of time. So far as exami- 
nation of the coils that have seen three years of ser- 
vice can determine, absolutely no oxidation has been 
produced upon the wires Some allowance, however, 
should be made for repairs, when the amount of neces- 
Surv repairs cau be ascertained. 

As to the cost of heating by s'oves, a number of re- 
ports have been received from different railways in 
New York State using stoves. The list of questions 
submitted was designed to bring out as full informa 
tion as possible in regard to the operation of cars 
equipped with these stoves. Several roads furnished 
reports, and where quantities are mentioned the figures 
given below are the average of the quantities stated in 
these reports. 

Taking the average made in the answers referred to, 
it was found that 33 lb, of coal were used per car per 
day, costing $4.55 per tou of 2.000 lb. This coal costs 
74g cents per day. The average cost of repairs per 
ear is 14g cent per day. The average cost of dumping 
fires, removing coal and ashes before car is run out of 
barn, and coaling up and rekindling fire in the morn- 
ing, including the cost of kindlimag used and that part 


|of cleaning cars chargeable to stoves, is 10 cents per 


day. The average cost per day of other expenses 
ebargeable to stoves not included in above, such as 
cost of removing stoves for the summer. installing the 


}umns, and into the inside of the base of it may 


only within two or three lines of the circle o 





Mlperes, operates by shifting the heating coils consti-|stgye in the autumn, repairiug bead linings, repaint- | this are the leaders of the world.” 


if the stove occupied space of two persons, this seat- 
ing capacity should be charged to the stove, two com- 
panies answered ‘‘ No,” and another replied, ** Space 
of one person should be charged.” The question 
whether dresses had been burned was answered in the 
negative. Three comngene answered in the negative 
the question whether bead linings and other part of 
car had been renewed on account of damage from the 
stove. 





MAGNETIC CLOCKS. 

THE origin of these mysterious clocks is very an- 
cient. The clock of which Baron Grollier de Serviere 
has mentioned the existence, and of which Mr. Plan- 
chon has discovered the mechanism, is described in a 
little work, now very rare, Traité de l’Aiman, pub- 
lished at Amsterdam in 1687, by D——. an initial 
known by bibliophiles to be that of Dalencé. The 
text is illustrated with a large number of curious fig- 
ures, which are very well executed, and represent dif- 
ferent magnetic phenomena framed in landscapes ac- 
cording to the taste of the time. A part of the vol- 
ume is devoted to the applications of the magnet to 
the construction of mechanical apparatus, and, among 
others, of clocks. To complete the description given 
by Mr. Planchon, we reproduce an arrangement no 
less curious, and the text that accompanies it. 

*One may make a small dome supported by col- 

ye set 
a circle of copper upon which the hours are engraved 
at equal distances. In the thickness of the dome, and 
behind the cirele of hours, may be placed a magnet 
inclosed in another circle, which is movable in order 
that it may be revolved at will, either by a button or 
winch, so as to make the magnet come opposite any 
hour desired. At the bottom, between the columns, 
and just in the center, there should be a small figure 
holding in its hand a silken thread to theend of which 
is attached a small and very light bird made of very 
thin glass blown in a lamp and covered with down or 


small feathers. This bird should be provided with a 


bit of polished iron in lieu of a bill, and shouid be at- 
tached to the silk in such a way that it can a — 
10urs, 
When it is placed opposite the hour to which the mag- 
net corresponds, it will sustain itself in the air, and, if 
the magnet be made insensibly to turn, the bird will 
follow it and seem to fly in indicating the hours. (See 
the accompanying figure, in which the magnet is 
marked by dots and the letter G.)” 

After describing several other arrangements in 
which the magnet plays an analogous part, and, 
among others, that indicated by Mr. Planchon, 
Dalencé remarks: ** There may be added to these ma- 
chines a clockwork movement that is to be hidden in 
the body of the wood, either in the dome, the circle or 
the gueridon, and which, causing the circle to which 
the magnet is attached to move, the bird, the needle 
and the frog that follow it will mark the hours as reg- 
ularly as an ordinary dial hand.” 

Dalencé borrowed this idea from apeient authors, 
probably from Father Kircher, who, in his Magnes 
sive de Arte Magnetica, represents a similar experi- 
ment under the caption of the Dove of Architas. 

The physicists of that epoch were very fond of de- 


| vising and constructing similar apparatus, in which 


the properties of the magnet, unknown to the masses, 
played the leading role. It was for them both a di- 
version and an occasion of showing their science to the 
ignorant public of the period.—La Nature. 


Mr. Hans ZopKE, a German civil engineer, com- 
wissioned by his government to look into the methods 
adopted in this country for the propulsion of cars by 
electricity. is in this city. 

‘*I think America is far ahead of any other country 
in the use of electricity.” said Mr. Zopke. *‘* You have 
taken advantage of every invention and appliance 
that the minds of electricians have conceived, and in 
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GERMAN WAR VESSELS IN A STORM. 


Tue accompanying engraving is interesting. not 
oply from the fact that it places before us an artistic 
view of two important vessels belonging to the German 
navy, but more especialiy because the original was 
draw by Emperor Villiam II. Two years agoa ba- 
zar was held in Berlin for the benefit of a children’s 
hospital on Heligoland, and among the articles that 
were contributed for this worthy object none attracted 
so much attention as a charcoal drawing by the empe- 
ror, with his signature. Our engraving is a reproduc- 
tion of this pietare, which was vot a work of faney, 
for in it the emperor brought together two vessels ac- 
tually belonging to the German navy ; one of the old- 
est aud the latest addition. The latter, which is iu the 
foreground, is the armored vessel Ersatz Preussen 
__nor vet completed—of the so-called ‘* Brandenburg 
Ciass :” that is, an armored vessel of the first class hav- 
ing a capacity of 40,000 tons and a crew of about 2,200 
men. As the cut shows, the armor does not extend all 
along the sides of the vessel, but covers only those 
points whose protection is considered essential for its 
safety. The guns are no longer arranged in a long un- 
interrupted row; the heaviest ones are placed in tow- 
ers. while the lighter rapid-firing guns, the revolvers 
and magazine guus are arranged in the most conven- 
ient locations. The torpedo devices are under the 
water line, and consequently not visible. The other 
vessel, the Kaiser Wilhelin, bas a peculiar history. 
It was built in England for Turkey, and was to have 
been the pride of the Ottoman fleet, but as ‘as hap- 
pened before with the Porte, when the time of settle- 
ment came the money was not forthcoming, and the 
Eoglish firm of ship builders had to lock for another 
purchaser. The opportunity was seized to obtain the 
vessel for the German—thenthe North German—navy, 
and it was purchased and thé changes made that were 
necessary to fit it for the use of its new owners.— Ueber 
Land und Meer. 








A NEW HYDRAULIC PROPELLED STEAM 
LIFEBOAT. 

Ir will no doubt be in the recollection of many of 
our readers that the Royal National Lifeboat Institu- 
tion of England had for some years prior to 1888 been 
anxiously endeavoring to discover a method of propel- 
ling a lifeboat by mechanical means, and to this end 
offered rewards to competitors all over the world for 
models or drawin’s of a boat adapted to meet the con- 
ditions under which a lifeboat was called upon to do 
its work. 

In response to these offers, several models and draw- 
ings of what were put forward as suitable boats were 
received and adjudicated upon by a specially chosen 
committee of experts in such matters, but strange as 
it may seem, not one of the designs sent in was deem- 
ed suitable for the particular duty such a boat would 
have to perform, and it was not until the following 
vear that wnat promised to be a practical solution of 
the difficulties which had presented themselves in the 
design of an efficient boat was found in the construe- 


tion of the hydraulic propelled steam lifeboat the 


Duke of Northumberland, buiit by Messrs. R. and H. 
Green, of Blackwall, and engined by Messrs. Jobn I. 
Thornyeroft, of Chiswick, and illustrated in our pages. 
The very successful preliminary and subsequent trials 
of this boat, and the good service rendered by her 
since she has been permanently stationed at Harwich, 
have helped to the conclusion now held, that she is 
the typical lifeboat of the future, and that no other 
system of mechanical propulsion than that adopted in 
her has yet appeared that can be practically applied 
in boats of her peculiarly special type. 

In support of this contention, we have pleasure in 
being able to place before our renders the results of 
the trials which have just taken place of a new life- 
boat, or an improved Duke of Northumberland, which 
has been both built and engined by Messrs. Thorny- 
croft, of Chiswick. As this boat differs only from her 
prototype in being somewhat larger and more power- 
ful, a description of the distinctive features of her bull 
and propelling machinery will equally apply to both 
vessels. 

The boat referred to is named the President Van 
Heel, and she has been built for the South Holland 
Lifeboat Institution, from the designs and specifica- 
tion of Mr. G. L. Watson, Naval Architect to the 
Royal National Lifeboat Institution of England, and 
is of the following dimensions: Lengths, over all, 
55 ft.; on the water line, 58 ft.; breadths moulded, 
13 ft. 6 in.; over sponsons, 15 ft.; and over rubbing 
pieces, 16 ft.; the moulded depth being 5 ft. 6in. Her 
fully loaded displacement is about 30 tons, the load 
consisting of crew, coal, fresh water in tanks, engines 
and boiler. mast and sails, and about 30 passengers. 
in the loaded condition her water draught is esti- 
mated at 3 ft. 3 in. 

‘The hull of the vessel throughout is constructed of 
Siemens-Martin steel, and every seam in it is either 
double or treble riveted. It is divided into eighteen 
water tight compartments, and is strengthened by 
transverse and longitudinal bulkheads. Two of these 
compartments are occupied by the engines and boiler 
and two form the coal bunkers; each and all of which 
can be kept free of water, either by the main engine 
or the portable deck pump provided. 

rhe propulsion of the vessel is effected by means of 
a nearly horizontal centrifugal pump, having an im- 
peller 30 in. in diameter driven direet by a compound 
surface condensing epgine having cylinders 844 in. and 
14‘¢ in. diameter, with a piston stroke of 12 in, The 
pup is fed with water by a scoop-shaped inlet amid- 
ships, and it delivers through four outlets in the side 
of the boat—two for motion ahead, one on each side 
below the water aft, and two for motion astern, close 
under the sponsons, above water forward. The en- 
gines have no reversing gear, thereby saving much 
complication, weight, and wear and tear of machiuery, 
and only run one way; the direction of motion of 
the boat being governed by the position of the valves 
din the discharge pipes of the pump, which are manip- 
uluted either from the engine room or by the steers- 
Man at the wheel, who by moving one valve only can 
cause the boat to turn on her center quite independ- 
ently of the rudder. 


The main and auxiliary engines of the lifeboat are | that that speed was exceeded by fully °4 of a knot. 


Supplicd with steam by one of Mr. Thornycroft’s pat- 





|ent water tube boilers, which has a beating surface of 
610 square feet and a grate surface of 11°4 square feet, 
and is capable of maintaining, undera forced draught, 
an ample sapply of steam at a working pressure of 
from 145 lb. to 150 lb. per square inch, with which the 
propelling engines will develop an indicated power of 
about 250 horses. 

For steering, the boat is provided with a deep rud- 
der, which is worked by worm pearing through an or- 
dinary band wheel and shaft, the rudder being fitted 
with an arrangement for tricing it up—when the boat 
is in shoal water—without interfering with the steer- 
ing. To assist the propelling power, when making 
for a wreck, or for the shore, after leaving one, the 
boat is fitted with a mast forward of the boiler, hinged 
in a tabernacle, which when not in use is lowered and 
stowed over the covering of the machinery space. It 
earries when in use a lugsail and staysail. At the 
bow and stern ends—for strengthening purposes and 
for protection against the shipment of water—the 
boat is fitted with a plated turtle back covering or 
hood; the boat’s deck proper, between the hoods, 
being covered with corticine to prevent slipping, and 
to preserve the plated deck beneath it from the action 
of the sea water. For warping purposes, and working 
the anchor. a steam capstan driven by an independ- 
ent engine is provided at the after end of the engine 
room and in proximity to it. In the well of the boat 
is fitted a reel of 100 fathoms of flexible wire rope. 

The President Van Heel, which was launched with 
her machinery and boiler on board, and steam up, 
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through various turning movements, with and with- 
out the use of t. e rudder; the results of which showed 
conclusively that the vessel is entirely under the con; 
trol of the officer in charge without any communica- 
tion with the engine room. Going ahead with rudder 
and enyines the circle was turned in about half a min- 
ute, and the boat was brought from full speed ahead 
to dead stop in 10 seconds. The facility with which 
the turning movements were made was particularly 
rewarkable, the boat responding instantly to the 
least alteration of helm, or movement of the valves 
controlling the water jets. As a final test, to deter- 
mine how soon apn assumed man in the water could be 
rescued from the drowning element, while the boat 
was noving at some speed, ata given moment a life- 
buoy was thrown overboard, and it was found that 
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having made a preliminary trial--which was very suc- 
' cessful—directly she was put into the water, was on 
| Thursday, September 19, taken down the river 
| Thames to the Lower Hope to undergo a series of 
| official speed trial runs on the measured mile and to 
| be put through certain turning evolutions, to test her 
| handiness and steering qualities. 
| The morning of the day of trial being anything but 
propitious for the purpose, through the prevalence of 
| a dense fog on the river, the boat was detained at the 
|starting point—the North Woolwich Pier—for fully 
}an hour, until it was deemed safe to proceed. At 11 
a. m., however, she was enabled to be cast adrift from 
| the pier and to pursue ber way to the measured mile 
|in the Lower Hope, which she reached at noon, her 
lengines in the meantime having been gradually 
brought up to their full speed. Arrived at the mile, 
| six continuous runs, with and against the tide, were 
| made, and gave as their results those shown in tabu- 
| lated form above. 

The mean speed of 9°293 knots an hour attained by 
the boat, being that due to a developed power by the 
| engines (when running at a mean of 449 revolutions 
\2 minute) of 220 indicated horse, the steam pressure in 
| the boiler being 140 lb. per square inch, maintained 
| with an air pressure in the stokehold equal to 23 in. 
of water. As the guaranteed speed of the boat was 
|84¢ knots, in the fully loaded condition—the thirty 
Pemeuans being represented on the trials by iron 
| ballast—it will be seen from the above recorded results 





The speed trials over, the boat was then put 





THE DUTCH GOVERNMENT. 


the time occupied in putting the boat about and re- 
covering the buoy was exactly one minute. 

The results of the trials of the President Van Heel 
lifeboat were in every way © great success, and emi- 
nently satisfactory; and the representatives of the 
institution for which she has been built are to be con- 
gratulated. 

The trials of the little vessel were attended by the 
chief officials of the two kindred lifeboat institutions 
we have wentioned, together with the representatives 
of the builders and engineers, who had charge of the 
trials and the machinery.—The Engineer, London. 


WATER SUPPLY ON BOARD SHIP. 


It is impossible to overestimate the importance of 
an abundant supply of drinking water on board steam- 
ers, especially those engaged in the passenger traffic 
or in the transport of troops. It has been found that 
the best method of obtaining this important requisite 
is by the evaporation of sea water and the condensa- 
tion of vapor in special distillers. That there are many 
types of distilling plant at work on the principal liners 
is a matter of common knowledge, but a description 
of a new and very effective apparatus will, no doubt, 
be of interest to our readers. 

This apparatus, which we illustrate on next page, 
where the same letters indicate the same parts, differs 
entirely from all fresh water producers hitherto con- 
structed. It introduces a system which is original, 
interesting, and advantageous. As is well known, all 
ordinary vapor condensers consist of an arrangement 
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of copper or brass pipes, which are kept cool by the 
sea water being circulated around them, while the vapor 
passes through them. Such arrangements, from the 
heavy seale forming in them and other substances be- 
ing deposited on the tubes, not only rob the circulat- 
ing water of its cooling qualities, thereby lowering the 
efficiency of the apparatus, bat at the same time in- 
creave the necessity for constant attention and clean- 
ing,. valuable time being sacrificed at each overhaul 
and in putting the several coils together again. To 
avoid these drawbacks—frequently experienced in tu- 
bular condensers—the apparatus we now describe has 
been constructed on an entirely new principle. 

The distiller is formed by a number of plate elements, 


whieh are provided on both sides with channels cast of | 


special form. Between the elements are placed thin 
tinned copper sheets, which shut off the channels of 
one element from those of the other. 
the difforent elements both above and below the = 
per sheets are connected by pockets, cast on one sic 

of the elements, and by this means two entirely sep- 
araté systems of channels are formed and kept asunder 
by the copper sheets already mentioned. 


other from underneath is supplied with cooling water, 
the steam, viz., the vapor from the evaporator, and the 
cooling water. are moved along in perfect contact af- 
ter the counter-current system, and in such a manner 
that an extremely energetic exchange of beat takes 
ylace between the two. In such transformation the 
highest efficiency is secured in a comparatively small 
apparatus, and a refrigeration of the condensate is 
thus obtained. which could not be secured in tubalar 
condensers. The following data, which 


The channels of | 


e| 


If one of | 
these channels is fed from above with steam, and the | 


have been | - 
taken from practical working with the vapor at a| 


—e 





which is evaporated out of the sea water, together with 
the vapor, is fully absorbed by the condensate, which 
is then produced as a clean cool liquid having all 
the qualities and ingredients of natural water, with a 
taste ulmost equal to that obtained from a spring or 
well, It now becomes a question whether, if with 
even all the improvements possible, the tabular distill- 
ers can compare with the ** Renown.” 

There is reason to believe that before long its adop- 
tion by many large passenger steamship companies 
will become an established fact. Already it has been 
adopted in war vessels and government transports. It 
has been introduced by the firm of Messrs. Maudslay, 
Sons & Field, engineers, and is being constructed at 





their works at Lambeth. 

A glance at the following tabie should impress our 
readers with the high efficiency of the apparatus, when 
we notice that the temperature of the drinking water 
produced is practically the same as that of the cooling 
water employed for circulation. and the output in 
gallons compares most favorably with the size and 
weight of distiller required for the given quantities : 


Capacity in gallons of drinking 





~ water per 24 hours, when differ- 
me Diameter.) Height. | Weight. ence in temperature Detween 
ho cooling water and distilled 
, amounts to 
in in ewt. Ib. | 1° Fah. | 149° F. | 24° F. ne 
4 ot) 1 53] uO 260 | 300 340 
ul Ikby 12 2 a | 340 Oo | 600 
itl Idly 19% 5 0}; 680 1000 | 1100 1200 
IV. Vly 3B 0 0 1200 1700 1900 2100 
V. 3 Bele M4 v0 1800 2500 200 3100 
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THE HISTORY OF THE LATHE. 


Ir does not seem to have been noticed that a most 
important centenary, from an engineer’s point of view, 
has been allowed to pass by without remark. We 
allude to thet of the invention of the slide rest by 
Maudslay in 1794, an invention which it is safe t say 
is one of the most important and epoch-marking si epg 
in the world’s industrial history. 

Practically. a) we know on the subject is to be found 
in Nasmyth’s ** Essay on Tools,” in the third edition 
of Buchanan’s ** Millwork,” which appeared in 1:4}, 
This contains a drawing supplied by Francis, one of 
the sons of Josep: Bramah, headed ** Bramah’s orig- 





inal slide tool, 1794.” It should be explained that 
Maudslay was in Bramah's employ at that time. As 
might have been expected, the appliance shown in the 
'drawing differs a good deai in appearance from the 
| slide rests now in use, being composed of somewhat 
slender-looking superposed frames, which do not seem 
|adapted for heavy cuts. Ths rest was stated to be in 
j}use at the date of the drawing. It would be interest- 
| ing to know the suvsequent tate of this important 
| relic, which should bave found its way into our nation- 
al collection, which again should be in some place 
more readily accessible to engineers than is South 
| Kensington. 

| The invention was not patented, and it has been 
| suggested that Maudslay derived the idea from the 
construction of some boring mills, imported from Hol- 
land, at the Royal Arsenal, Woolwich, where he had 
| served as a youth, and with which it is considered he 
|}must have been acquainted. However this may be, 
| there can be no doubt of the importance of Maudslay’s 
‘invention, and of his having been the man for the 
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THE RENOWN SEA WATER DISTILLER. 


pressure of 11 lb, per square inch, demonstrates the 
merits of the apparatus : 

(a) Cooling effect such that the difference bet ween 
condensed drinking water and the cooling water enter- 
ing the apparatus was only ‘4° Fah. (1) Capacity per 
square foot condenser surface, 80 gallons of drinking 
water per 24 hours. (2) 100 gallons of drinking water 
per 24 hours are produced, with a condeuser weighing, 
with water added, 42 1b. (3) Quantity of cooling water, 
about eight times as much as the condensate, Final 





temperature of cooling water, 194° Fah. (b) Cooling 
effect such that the difference between condensed 
drinking water and the cooling water entering the ap- 
paratus was 5° Fah. (1) Capacity per square foot con- 


denser surface, 134 gallons of drinking water per 24 | beating steam at a temperature of about 212° Fab. It 
(2) 100 gallons of drinking water are produced | is often found convenient, however, to use this conden- 


hours. 
per 24 hours, with a condenser weight of 27 lb, con- 
tents of water included. (3) Quantity of cooling water, 
about eight times as much as the condensate. Final 
temperature of cooling water, 194° Fah. 

The foregoing results, which have been taken from 
some of the largest installations, show clearly the effi- 
ciency of the apparatus. The advantages claimed for 
it over almost any other can be readily ascertained. It 
has been found impossible to obtain such effects in tu- 
bular condensers, and moreover, from the fact that in 
the plate distiller the water in circulation is covstantly 
moving ata high velocity, the efficiency is easily main- 
tained. Further, incomparing the weights of the dif- 
ferent types with their efficiencies, it is claimed that 
the plate system has the advantage in a most substan- 
tial manner. One of the most important, or what may 
be accepted as the most prominent feature in favor of 
the newly introduced system, is the perfect aeration of 
the vapor in its passage through the distiller. Owing 


to the violent process of condensation, and the rapid 
cooling of the condensate, it is found that all the air 


| 





| special arrangement has been introduced whereby a 


| whatever taking place. 








is the evaporator for supplying vapor to the condenser 
and distiller, The object aimed at in this apparatus 
is the combining of efficiency with very light weight, 
also handiness, easy cleaning, and compactness. The 
spevial feature of the heating coil is the application of 
tube elements with oval cross section, These elements 
are arranged one above the other, and the steaw pass- 
ing through each alternate element produces most ef- 
fective heating surface. Moreover, the heating coils 
by their action are practically self-cleaning, and are so 
arranged in the water space as to prevent any priming 
In the general designs of the 
evaporator the ordinary size of the heating coil is eal 

culated to produce the terminal condensate of the 


sate for washing water, for cooking, or other culinary 
purposes, and as 212° Fah. would be much too high, a 


cooling effect is obtained in the evaporator itself, and 
the temperature considerably reduced. Only a small 
addition to the height of the apparatus is required in 
this construction, and practical experience and results 
have shown that the condensate, by this method, is 
cooled down to 104° Fah., being the best temperature 
for the purposes mentioned. The distribution of the 
cooled condensate through the ship is effected in the 
simplest manner by the pressure of the heating steam 
entering into the evaporator heating coils.—The En- 
gineer, ndon. 








HORSE-FLESH is largely eaten in Alsace. The re- 
tailers sell the choice cuts for about eight cents per 
pound and the ordinary for six cents. A large quan- 
tity is used in the manufacture of sausages. All horses, 
before and after being killed, are strictly examined. 








hour, although, indeed, the slide principle did not at 
first spread so rapidly as might have been expected. 

A forerunner of the slide rest in the form of a guide 
for a hand-turning tool is, as is pointed out by Herr 
Fischer in a recent number of the Zeitschrift es 
Vereines Deutscher Ingenieure, to be found in Hulot’s 
memoir, “*L’Art du Tourneur,” in vol. xxiii of Des- 
cription des Arts et Metier, 1775, in which, at page 375, 
we read: ‘Barre de Tour dune nouvelle invention 
servant pour turner facilement des ouvrages parfait- 
ment cylindriques.” A guide bar of rectangular sec- 
tion fixed parallel to the axis of the lathe carries a slide 
adapted to be moved to and fro along its upper sur- 
face, and engaging by weans of two projecting tonyzues 
with channels formed in the vertical side of the bar. 
Across the top of the slide is a groove for the tool, 
which is held down by a spring, and has an adjustable 
stop clamped on at the required point to limit its 
motion toward the work. The tool is to be move: to 
and fro by hand. This appears to have been the [irst 
application of the guide principle to the tools of turn- 
ing lathes. Maudslay went cousiderably beyond this 
in producing a compound slide and in giving motion 
to the parts thereof by means of screws, operated at 
first by hand and afterward automatically. The first 
account Herr Fischer has been able to discover of @ 
self-acting slide rest is in one of the 1823 volumes of 
the Jahrbuch des Wiener Polvtechnischen Instituts. 
This contains a drawing clearly showing a slide rest. 
operated by a leading screw geared to the manrel. 
Maudslay, had, however, some years before this a& 
ranged his slide rest for a self-acting motion, as “P- 
pears from a plate dated 1815 in Dr. Rees’ ‘Cyclo- 
pedia,” in which is shown gearing for connecting the 
serew of the lower slide to the mandrel; change veal- 
ing with fixed centers, as well as the slotted radial 
arm or “banjo plate” arrangement, is deseribed aud 
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shown for oe screws differing in pitch to the 
of the slide. 

The lathe by Clement, described in the ** Transac- 
tions” of the Society of Arts in 1828, shows some mark- 
ed developments. It is a brake lathe with a radi- 
mentary ‘orm of back gear, overhead countershaft and 
automatic variation of the speed of the mandrel for 
surfacing. by means of a — of oppositely arranged 

e 


conical rollers along which a driving belt is travers- 
ed; a seif-acting movement can be imparted to the 
serew of the lower slide; the bed and slide faces are 
2 = of Derby, about 1830, was using a rack and 
pinion arr ingement for traversing the slide. In the Ger- 
man periodical referred to above attention is directed 
to full descriptions and drawings of lathes made by 
Fox for the K6nigliche Gewerbinstitat at Berlin, 
which are to be found in the Verhandlungen des 


Vereins zur BefSrderung des Gewerbfleisses for 1831 
and 1832. The reference may be of value to the future 
historian of the subject. One of these lathes, a face 
Jathe, has the mandrel driven by a long train of gear 
ing, any one of the shafts of which may carry the driv- 
ing pulley. An endless chain working under the bed, 
and driven from the mandrel by spur and worm gear, 
js used for traversing the slide in the serew cutting 
lathe described as having been in use by Gallimores, 
of Sheffield, in ‘* Manufactures in Metal,” 1833. Two 
of the spur wheels were to be changed to vary the 
pitch of the serew cut, the mandrel is driven from a 
spindle at right angles to it carrying a stepped pulley 
and a bevel wheel adapted to engage either of the 
bevel wheels on the lathe spindle. Stepped pulleys 
grooved for catgut bands were in common use before 
that date. 

Whitworth’s first patent, in 1835, has the slide rest 
traversed by a leading screw fixed in the bed. It has 
back gear, open and crossed belt-reversing gear, over- 
head countershaft and change gearing with the * banjo 
late.” 

The history of the steam engine as a locomotive, and 
for stationary and marine purposes, has been pretty 
fully dealt with in text books, and by correspondence 
and otherwise in the columns of the engineering press, 
bat considering their immense importance, and the 
preeminent position that English engineers have 
taken up in their origination and development, it is 
very remarkable how little has been done with refer- 
ence to the history of lathes and other machine tools. 
There must be among our readers many whose minds 
are stored with valuable and interesting reminiscences | 
ov this subject, which if made public would form most 
important méterial for the history of the subject.—| 
The Engineer, London. 
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[From THE INDEPENDENT.] | 
THE !NFLUENCE OF ANTISEPTICS ON | 
THE PRACTICE OF SURGERY. 


Prior to this time, pus, matter as it is usually called, |cated by Sir J 


was the common result of operative interference aud 
was even, under certain conditions, when less poison- 
ous and less virulent than was sometimes the case, 
called ‘‘laudable.” Landable, indeed, the products of 
degeneration, of inflammation and of disease | 

When Pasteur began to publish his papers Sir Spen- 
cer Wellsand Mr. Jonathan Huteainson “ regarded 
the operation of ovariotomy as vot much removed 
from wanslaughter,” says the latter in his address just 
delivered before the British Medical Association. No 
joints were opened when it was possible to avoid it, 
and the brain and spinal cord were a terra incognita to 
the operating surgeon, and when, by reason of acci- 
dent, operations in these regions were necessary, thev 
were undertaken with the greatest temerity and with 
the fall expectation of a fatal result. The hospitals 
reeked with contagious diseases, erysipelas, septice- 
mia and pyemia (blood poisoning) ran riot, and any 
hospital patient with an open wound was fortunate 
if he escaped simply with suppuration and without 
developing some more serious condition. A compound 
fracture, that isone where the bone has been pushed 
through the skin, making a wound in the soft parts 
directly communicating with the point of fracture of 
the bone, meant alinost certain death. This was the 
condition of affairs in 1867. 

Trained nurses were few, sanitary science was not 
understood, bospitals were overcrowded and were 
largely old buildings with wooden floors, whose cracks 
were filled with the accumulation of years of germ- 
laden dast. 

The writer knows of a hospital which, twenty years 
later, was still employing the old methods of wound 
treatment; here one sponge frequently answered for 
every case in a ward of from twenty to thirty patients, 
and that sponge was often one that had been discarded 
after long service in the operating room. Fortunate, 
indeed, the patient without an external wound to ab- 
sorb the poison ; he might escape; but the germ-laden 
sponge carried infection to each of the open wounds in 
increasing virulence as the distance from the starting 
point of the surgeon on his rounds increased. With 
such surroundings the surgeon was indeed to be 
dreaded, and the sufferer whose only hope lay in the 
knife had good cause to fear the advent of the day of 
operation. 

It is wonderful, as we look back at these times, how 
good the results were considering the conditions under 
which we labored. Weare not surprised that the sta- 
tistics of the surgeon who did his work in the country 
and in his patients’ own homes were better than those 
of his city colleague, who had all the so-called conve- 
niences of a great hospital and the advantage of seeing 
large numbers of cases. 

Yet the country patient was not altogether safe. 
Every where the dreaded erysipelas, lockjaw and blood 
poisoning followed in the surgeon's footsteps ; for he 
still carried his instruments in handsome cases lined 
with plush and the dust of years. The instruments 


By SamveL Luoxp, M.D. | themselves were also often disease bearers ; wooden 
ADVANCE in science is never the result of pure chance | handles with their many cracks filled with hardened 
or accident, but is the natural conclusion arrived at by | blood dropped their germs in the receptive soil of 
some mastermind that, fully equipped with a complete | fresh wounds, there to grow and carry disaster with 
knowledge of the work already done by others, is able | their growth. 
to carry the experiments to a successful termination.| This picture is not at all too dark, it is only the con- 
To have done this is not alone sufficieut ; the experi- | dition of affairs as they existed prior to 1867. In Mess- 
menter must present his results with such scientific | baum’s clinic in Munich, before the employment of 
accuracy that his report can withstand the attacks of | antiseptic methods, eighty per cent. of all wounds were 
all the other workers in the same line of investigation. | attacked by hospital gangrene. * Erysipelas was the 
When the French chemist, Louis Pasteur, whose | order of the day to such an extent that its occur- 
name has since become famous, collated the facts per-| rence could almost have been looked upon as the 
taining to the cause of fermentation and putrefaction, | normal course; not to sew up any wound of the scalp 
and when, between 1857 and 1865, he published his es-| was a firm principle, and the suturing of any wound 
says establishing beyond controversy that these pro-| would have simply led to the retention of the dis- 
cesses were due to a micro-organism, he probably gave | charges and the further encouragement of erysipelas.” 
no thougkt to the vast possibilities of bis discovery,| In one year eleven out of seventeen patients who had 
beyond its advantage to the chemist and its expla-| had amputations performed died of blood poisoning, 
nation of phenomena which for so long had baffled | and compound fractures had to be amputated at once 
the best endeavor of skilled investigators. | to avoid infections that would have been fatal within 
Up to the middle of the eighteenth century surgery | a few days. 
could not be considered as one of the sciences. Prac-| In Volkmann’s clinic at Halle the mortality following 
ticed first by barbers, and then by barber surgeons, it | compound fractures was forty per cent. In America 
was made up of methods that were handed down in| the usual mortality following amputation was about 
secret from master to student. Wounds weretreated | thirty-three per cent. 
with plasters and ointments, and surgical cleanliness| In the older text books on surgery, long tables of 
was unknown, {[t was not known until after the time | statistics appear in which the influence of the seasons, 
of John Hunter (1728-98), the youngest son of a Scotch | the temperature, sex, nationality or race are studied in 
farmer, to whom we owe the knowledge of the circula-| relation to their influence upon the success of opera- 
tion of the blood in the arteries, that surgery had ad- | tions. 
vanced beyond the point of “mere mechanical dexter-| ‘‘We know to-day that the healing of a wound is en- 
ity. with some knowledge of ointments and plasters.” | tirely uninfluenced by these, as well as by other fac- 
Since this time Hunter’s metbod of training in ana- | tors, formerly considered important, such as constitu- 
tomy, pathology and sargery has been cousidered in- | tional taint or individual predisposition. This change 
dispensable to the practitioner of surgery. It was|for the better is entirely due to our knowledge that. 
still, however, far from being the exact science that |like fermentation and putrefaction, the infection of 
its votaries hoped for but were unable to attain. | wounds is directly due to the importation and growth 
Since 1800 more progress has been made than in the | of minute organisms. Pretect the wound from these 


-preceding two thousand years; and yet the surgeon of | organisms and it will heal kindly in a tuberculous, 


this period ‘“‘had little more knowledge than Hippo- | syphilitic or cancerous subject, in man or woman, in 
crates of the chief causes of danger after operations, | the young or old.” 
Such as suppuration, pyemia or lockjaw, and still It is remarkable that the two greatest advances that 
groped wildly for means to avoid them.” He had no | have made modern surgery possible have been made 
clinical thermometer to determine the height of a fever, | by men who were not themselves surgeons. The first, 
ho hypodermic syringe. no kuowledge of the impor- | Morton, the advocate and first administrator of ether, 
tance of preventing loss of bluod or of the means of | was a dentist of Boston ; and the second, Pasteur, the 
doing it. He had no microscope, no ophthalmoscope, | discoverer of the influence of micro-organisms upon 
hor any of the instruments of precision that are so| fermentation, was a French chewist. 
useful at the present day; above all, be was ignorant| Surgery, as we understand the term, only dates back 
of anesthesia and of bacteriology, the two things that | about twenty-five years, for without these two discov- 
have made modern surgery possible. eries its present achievements would have been im- 
In 1842 Dr. Morton, a dentist, administered ether | possible. The statistics of the past centuries are value- 
for the first time in the Massachusetts General Hospi- | less, because they are laden with now almost unknown 
tal, while Dr. Warren performed a small operation ; | diseases. The hospital graduate of to-day has never 
and from this date the study and practice of surgery | seen a case of hospital gangrene, that scourge of the 
received a fresh impetus. past; he seldom sees erysipelas in a surgical wound, 
Imbued with an enthusiasm equal to Pasteur’s and | and still less frequently pyemia and septicemia. 
Working in the same methodical way, Joseph Laster, In reviewing the work of these vears one man stands 
another Scotch surgeon, had been seeking for} out pre-eminently above his colleagues as the one to 
ohio that would explain the degenerative | whom the credit of this revolution 1s due. It did not 
. anaes that were the constant menace of patients | take long for the surgical world to recoynize the fact 
be mitting to surgical operations and the scourge of | that the results obtained in Professor Lister’s wards 
Pea el practice. He grasped the truths contained in| were distinctly better than those obtained in the 
i asteur’s publications and immediately adopted them | other hospitals. Trial of the same methods naturally 
n his surgical work. followed, and Glasgow became the Mecea for surgical 
dat hile his method was hardly based upon scientific | workers the world over. It is to Pasteur primarily, 
the Ns clinical results were so much improved by but to Lister particularly, that the present scienti 
th method that in 1868 he published it and became | improvement of surgery is due. It watters not how 
€ father of antiseptic surgery, far we way have traveled from the views first advo- 











hh Lister, it was his study and his 
adaptation of the facts that have made the present 
proud result a possibility. It is pleasant to remember 
that he is still living and receiving the tributes of a 
grateful profession. The English surgeous within a 
few days have presented him with a portrait of bim- 
self. He has been honored at home by being called 
successively from bis (seroee Npmary 4 at Glasgow toa 
similar tion in Edinburgh and in London; has re- 
ceived a baronetcy from his sovereign, and it has been 
suggested that an international memorial be erected 
to bim, ‘‘as one of the greatest benefactors of bu- 
manity.” 

Listerism, or antiseptic surgery, was the first recog- 
nition of the influence of germs on disease. and it was 
perfectly vatural that chemical substances capable 
of killing these germs should be employed in the 
method. This wason the principle that it was im- 
possible to avoid germ infection. Germs swarmed in 
the air and on everything we touched, and so had to 
be killed before they came in contact with the wound. 
This method was very cumbersome. Large sprays of 
solutions of carbolic acid were kept playing over the 
surgeon, his assistant and the patient, not only 
throughout the operation, but during each of the sub- 
sequent dressings. But the tissues could not be kept 
soaking in chemical solutions without being affected 
deleteriously, and, although this method was a won- 
derful advance over former methods, there was still 
much to be desired. The principal disadvantages were 
the complexity of the system and the injurious effects 
upon the tissues of the chemical solutions. . It was not 
until 1882 that Robert Koch, by studying various 
germs and isolating them, was able to demonstrate 
that the air was innocuous in itself and that none of 
the microbes could grow unless they wete provided 
with the proper soil. Many investigators, turning their 
attention to this new science of bacteriology, soun 
demonstrated the germs that were of especial impor- 
tance to the surgeon and studied their life history. 

Once armed with an accurate knowledge of the 
geims causing different infectious diseases; and the 
soils necessary for their a the surgeon was 
able to devise a means of avoiding in many cases the 
use of these deleterious substances. By killing the 
germs and taking care that none should be introduced 
into the soil or growth medium, which they required 
for their tull development, a new system has been in- 
stituted. This is called aseptic surgery, and may be 
considered as an almost ideal metbod in comparison 
with those formerly in vogue. To have told the sur- 
geon of the early years of the century that before its 
close we should treat wounds without sepsis, that in- 
stead of months being required to heal his incisions a 
few hours or days would suffice, would have led bim to 

ronounce this statement a falsehood, an impossi- 

ility. This is, however, exactly what has happened. 
An —_——e of the breast used to require four to 
five and even six months to heal; now only one dress- 
ing is required, and the wound is completely healed 
within a week. A laparotomy, which was considered 
a most dangerous procedure, shows only about two 
per cent. mortality, and the wound heals under a sin- 
gle dressing within a week or ten days. The statistics 
speak for themselves. The mortality of ovariotomy 
has fallen to less than ten per cent. In Professor 
Volkmann’s clinic, at Munich, 318 major amputations, 
that is, amputations of a leg or arm, gave only 28 
deaths, about nine per cent. Professor Dennis. of 
New York, bas also reported 1,000 cares of compound 
fracture treated in several hospitals with a death rate 
from blood poisoning of only one-seventh of one per 
eent. This isin marked contrast to the report of the 
Obuchow Hospital, of St. Petersburg, in pre-Listerian 
days, where the death rate reached 68 per cent. in 106 
eases of compound fracture, or of the Pennsylvania 
Hospital, from 1831 to 1851. where the death rate was 
44 per cent. in 116 cases ; or of the New York Hospital 
during the same period, when the mortality was 48 per 
cent. in 126 cases. 

Hospital gangrene is now practically an unknown 
disease, and blood poisoning is more often the result 
of negligence on the part of the patient in not consult- 
ing the surgeon early enough than of negligence or 
ignorance on the part of the surgeon. The abdomen 
is now opened ruthlessly, and all the organs inclosed 
in this cavity are subject to the surgeon’s care. 
Tumors have been successfully removed from the 
liver, the gall bladder bas been excised, portions of 
the stomach taken away and new openings made into 
it, both through the abdominal wali and into the in- 
testine. The spleen and kidney have been inspected 
and removed, and the intestine has been brought to- 
gether and has reunited after the removal of severai 
feet. Even the lung has been operated upon, and 
wounds of the pericardium (the covering of the heart) 
and of the beart itself have been treated, and the pa- 
tient has recovered. Bones are now broken simply to 
correct deformity, and joints opened for exploratory 
purposes. The brain and spinal column are fertile 
fields for surgical treatment, and tumors have been 
excised, heworrbage controlled, and the patients have 
lived useful and comfortable lives. Surgery is now a 
science ; based upon the new theories of bacteriology, 
we know why failure was so common in the past, and 
how to avoid similar errors in the future. o longer 
a simple art, it takes years of special training in which 
the dead house, dissecting room, chemical laboratory 
and myer agay 4 all play important parts. Our hos- 
pitals offer a haven cf security to diseased and injured 
mortals. The surgeon of to-day should not be a gen- 
eral practitioner; he has nu time for anything outside 
of the advances in his own science, and the improve- 
ment of his own technic. Above all things be must be 
a trained bacteriologist, able to recognize the various 
germs that he finds, and to deal with them when their 
presence is discovered. If pus appears ip a wound to- 
day, it is never laudable ; it is a fauit of teehnic for 
which the operator is responsible ; some infected ma- 
terial has been used, and he at once repairs to his 
laboratory, examines the pus, and the differeut ma- 
terials that have been employed, until the source of 
infection and the germ to which it is due have been 
demonstrated. 

While the nineteenth century has seen so much 
progress in surgica! procedures, it has but aroused the 
interest of multitudes of ardent investigators, and the 
results of their labor can only be still greater advances 





in the near future. With increased knowledge and 








16578 








SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037. 


NovemBER 16, 1896, 




















improvements in technic and precision, the closing 


years of the nineteenth and the opening of the twen- 
tieth century will again revolutionize surgical practice. 
All the sciences included under the generic term of 
medicine are participating in this advance. Disease is 
ielding to improved knowledge and new methods, 
he profession is not laboring alone for the cure of dis- 
ease, it is studying how to prevent, how to eradicate 
it; and it does not need a prophet to foretell that he 
fore long many of the most virulent diseases of the 
present day will be but memories of the past. 
New York Ciry. 


THE ‘‘CAVE PHANTOMS.” 


EVERY year, to the great joy of idlers and the des- 
olution of the inhabitants of the quarters invaded, 
suring brings us the noisy and monotonous fetes and 
fairs to which we have unfortunately been accustomed 
for a long time, Sometimes, however, an ingenious 
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| kinds of eyepieces in ordinary use accomplish this ip 
| different ways which are adapted to the kind of work 
|the astronomer is trying to do. If he is trying to 
|measure the distance between two stars, he may 
}need a flat field, as it is called; then he will use an 
}eyepiece like an ordinary hand magnifier, which he 
calls a positive evepiece, because the image viewed by 
it is outside of itself. If the observer is naking a care- 
ful study of the surface details of « planet, for example, 
he will then use another kind of eyepiece which is 
|ealled negative, because the image from the objective 
|is formed between the two lenses of the eyepiece that 
are usually separated from one another an inch or less. 
The positive eyepiece gives a flat field of view, but 
| brings into it some color that does not belong to the 
object under study. This is the weak point in this 
kind of eyepiece, and because of this astronomers say 
it is net achromatic, The negative eyepiece is better 
in this regard, but it is not perfectly achromatic. So 
the observer must be on his guard in original observa- 


showman, thanks to some new attraction, suceceds in | tions that the slight imperfections of his instrament 


interesting us for an instant. 
Professor Hutschistkof, whose theater, installed for 
several months at the Russian Exposition, has been 
transferred to the fete of the tenth ward of Paris. 

“The Country of Dreams” the attractive 
title that is displayed upon the canvas of the little 
theater to which we are going to introduce our read- 
ers. A stage about 6 feet by 10, draped in black, but 
the back of which is brightly lighted, is provided with | 
a chairand atable. This is the **Cave of Phantoms,” 
where Professor Hutschistkof asks an obliging specta- 
tor to seat himself. Leaning upon the table, he pa- 
tiently awaits the coming of the specter, which soon | 
makes its appearance. Horrible to relate, the phan- | 
tom approaches, recedes, and finally ends by embrac- 
ing the subject! Filled with astonishment, the latter 
sees absolutely nothing, but excites the hilarity of the} 
spectators by a dumfounded look. Before an im- | 
possibility so great,and very natural, since the poor | 
man has no suspicion of the terrible vision, the spee- | 
ter disappears in order to give place to a more agree- 
able image—a young and pretty woman, who ap-| 
proaches the subject, throws him kisses and performs 
amusing acts, while her neighbor, with open eyes, 
vainly seeks to learn the reason of the laughter of the 
spectators. The fun is at its height, and the mystified 
subject, losing his head, makes his escape and goes to 
tuke bis seat in the hall, in order to witness a repeti- 
tion of his adventures by another person who is de- 
sirous to penetrate the secret of these mysterious ap- 
paritions, Let our readers spare themselves this 
trouble aud simply cast their eyes upon Fig. 2. 

As in what is called the “* metempsychosis,” but much 
improved, a plate of glass, A B, is placed in the center 
of the stage, perpendicular to the floor and forming 
an angle of 45° with the back of the stage. At ©, in 
the side scene to the left, is placed the phantom, 
young woman, ete. Strongly illuminated, the image 
of the latter will form at C’. The phantom being 
capable, by some means or other (a glass placed in the 
other side scene, for example), of seeing the subject, 
can perform the most curious antics without the per- 
son seated and separated from it by the partitions, ¢ c’, 
being suspicious of what is going on around him. 
There would be considerable difficulty in rendering 


is 


visible the image that is to form in an illuminated 
medium, were it not for the black ground of the 


stage, and an intense illumination, that renders it im- 
possible to make out a difference between the virtual 
image and the person himself. 

As there might be a danger of the wystified subject 
truversing the stage in his eagerness to escape, and 
of coming into collision with the transparent wirror, 
it would, perhaps, be prudent to cause the latter to 
slide in two horizontal grooves, which would permit of 
demonstrating the absence of trickery. The mystery 
that we have just described is very simple, and is 
avalogous to the first specters of Robin, whose success 
at Paris was phenomenal. But the present arrange- 
went, it must be admitted, is very well conceived and 
of a truly striking effect.—La Nature. 


MAGNIFYING POWER 
TELESCOPES. 

“So many questions are asked by intelligent read- 
ers about the magnifying power of telescopes, that it 
seems best to mention the important facts relating to 
this theme,*so well known and so useful to the practi- 
cal astronomer. 

* For our present purpose all we need to notice about 
the telescope is its object glass and its eyepieces. The 
use of the object giass is primarily twofold, viz : to 
collect the paraliel rays of light from a distant object 
that fall on its outer surface and to focus those rays 
in a smal! but well defined image at a distance from tne 
object glass called its "focal distance. The image of 
the celestial object thus formed will be bright in pro- 
portion to the amount of light which the object glass is 
able to gather and transmit to it. Object glasses of 
the same size may have different focal lengths and 
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still be excellent in quality, but those baving the 
greater focal length will form the greater focal 
image. 


“A man much interested in all recent astronomy 
said to us the other day, ‘If light is one of the things 
you want, why not use electric light*’and put abundance 
of it on the image, and then use still higher magnify- 
ing power, and so tell us more about the planets?’ 
Most of our readers will readily understand that the 
astronomer is not favored in this way.as the micro- 
scopist is. He has not the privilege of so illuminating 
the object whose image he is studying as may be done 
often ip the use of the microscope. Generally the as- 
tronomer can use only the light that comes directly 
from the heavenly body, and he must plan to get as| 
large a quantity of it as possible, and then cause that | 
light to fall on the image at the focus that it may 
be greatly increased in size by the eyepiece and still 
be bright enough to be seen well. Astronomers are now 
trying curious devices in order to gather more light 


from the heavenly bodies so as to reach the end sug-! 


gested above in a way that will be in keeping with 
common laws of physics. 

“The use of the eyepiece is to magnify the image 
formed by the object glass and make rays of light 
from it sensibly parallel, as the pormal eye can use 
such a beam of light for distinct vision. 





‘every tremor in the path of the light from that body 


The different! 


Such is the case with |do not mislead him when he is trying to determine 


shades of color belonging to various celestial ob- 
JOC. 4 « 
‘*When we say the magnifying power of a telescope 


is 200, 500, or any other number, we do not mean that | 
the given numbers represent comparative areas, as 
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the area of one circle with another, but we do mean the 


| 
weight of sugar employed. No lime precipita 
organic acids are obtained with small quantities, aus 
hence the errors of observation alluded to, 

These gentlemen all assert that the precipitate op 
boiling consists of sulphate of lime, with no trace of 
organic acid, and that when nitric acid is used in 
of sulphuric acid to acidify the sugar solution, no pre- 
cipitate is obtained. 

ere is an experiment made without sulphuric acid, 
in which nitric acid alone was used : 

Equal weights of sugar, nitric acid and permanga. 
nate of potash are taken, and the mixed solution is left 
for twenty-four hours in the cold. The clear solution 
is neutralized by carbonate of lime, which occasiong g 
copious precipitate. The clear liquid from this pre. 
cipitate, when boiled, yields a further smaller precipi. 
tate. The first contains tartaric acid, and perhaps 
saccharic acid, which has the same composition ag 
citric acid. It is soluble without effervescence ii acetie 








linear measure across the image as seen by the eye at 
the telescope compared to that of the visible object as | 
seen by the anaided eye. 

‘Hence astronomers have come to use the word | 
‘diameters’ as a unit of measuring power instead of | 
the use of the word * times.’ When they say a telescope 
magnifies 500 diameters, they mean that the diameter | 
of the image is 500 times greater than that of the) 
object as seen by the naked eye. If we were to com- 
pare the area of the image with that of the object in 
this particular case, we readily see that the former 
would be 250,000 times as great as the latter. In other 
words, the relation of linear diameters to times in area 
is always found by squaring the number representing | 
the linear diameters of magnifying power. Thus a 
power of one thousand in diameters would be equiva- 
lent to one million of times in area. To the inexperi- | 
enced this relation and the very large number it sug- | 
gests seems untrue and wholly impossible, but nothing | 
in astronomy is better established than this fact. . . . 

‘It is very rarely that we can use the high power of 
the telescope, because of the unsteadiness of the atmo- 
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Fie. 2.—PLAN. 


i, chair; i’, table; ec’. image of the specter; L, oxyhy- 
drogen lamp; A, B, transparent glass. 


that when an observer is looking at a celestial body 


through the atmosphere will be magnified in the same 
degree that the object itself is. So it is vot an uncom- 
mon thing that the stars will dance in the telescope 
most tantalizingly while they leok so beautiful, large 
and bright to the naked eye.”—Prof. W. W. Payne, 
Popular Astronomy. 





TARTARIC ACIDS FROM CANE 
SUGAR. 
By Dr. T. L. Puripson. 


ALTHOUGH I have not finished my investigations on 
this subject, I hasten to reply to those chemists who 
have not succeeded in obtaining the resu!ts alluded to 
in wy former notes. It is easy to point out where their 
error lies, but it will perhaps not be so easy to get them 
to acknowiedge it. They have failed to obtain the 
products by oxidation, beeause they have not employ- 
ed a sufficient quantity of permanganic acid. If they 
had jotted down the proportions requisite to supply 
the needful quantity of oxygen in order to convert 
cane sugar to citric acid, they would have found that 
it requires at least as much permanganate as the 
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acid, and therefore contains no oxalic acid nor car. 
bonie acid. The second precipitate is citrate of lime, 

If the clear liquid, instead of being neutralized by 
carbonate of lime, is almost neutralized by carbonate 
of potash, and stirred with a glass rod while stil! acid, 
bitartrate of potash is precipitated. The ‘iquid filter. 
ed from the lime salts contains the whole of the map- 
ganese.—Chem. News. 


ON GOLD SULPHIDE. 
By A. Drtrrs. 


THE action of a current of hydrogen sulphide upona 
dilute solution of gold chloride varies according to cir- 
cumstances. If the liquid is neutral, the first bubbles 
of the gas occasion a brown coloration, which deepens 
as the current passes, and when it is saturated it gives 
no deposit of a metallic sulphide. The solution is 
then deep brown, transparent, and passes through 
filters without losing any of its color. I then left it 
to itself, in a closed vessel, at the ordinary tempera- 
ture; it is slowly modified. 

The gold sulphide is transformed in the course of 
twenty-four hours, or of a longer time; the liquid is 
still dark, but it is discolorized on filtration, or if left 
alone, it slowly deposits gelatinous gold sulphide, which 
on agitation with water remains for a long time in sus- 
pension, forming a colored liquid. The addition of a 
few drops of hydrochloric acid to the dark solution 
which passes through the filters, or to that which 
holds the gelatinous precipitate in suspension, rapidly 
causes the deposition of gold sulphide in the form of a 
black powder, and the liquid becomes colorless. This 
condition is reached at once if a current of hydrogen 
sulphide is passed into an acid solution of gold 
chloride. 

Gold sulphide may thus take very different aspects 
from the soluble matter produced in a neutral solu- 
tion, or obtained, as by Schneider, on dialyzing a solu- 
tion of gold cyanide in potassium cyanide saturated 
with hydrogen sulphide (Berichte, xxv, p. 2241) up to 
the dense black sulphide insoluble in water. his 
sulphide, if brought in contact with an alkaline sul- 
phide, occasions various reactions. 

If we gradually add sodium monosulphide to the 
black insoluble gold sulphide, it gradually dissolves, 
and an excess of elkaline sulphide gives an orange red 
solution having the odor peculiar to solutions of the 
alkaline persulphides. 

This solution, if slowly evaporated in a vacuum, de- 
posits aggregations of crystals formed by colorless 
transparent crystals radiating around a point. If well 
dried on porous porcelain. their composition may be 
represented by the formula Au,S,2Na,8,20H,O. These 
crystals blacken on the surface under the action of 
organic substances. They are very soluble in water, 
forming a colorless liquid in which dilute acids give at 
once a precipitate of gold sulphide. 

If the alkaline sulphide is only in very slight excess, 
we obtain an orange yellow liquid, which in a vacuum 
deposits fine needles of the double sulphide, 

Au.S8. Na,8, 10H.0O, 

and the mother liquor on further concentration yields 
a supersaturated solution, which sometimes coagulates 
in a mass, and sometimes deposits small prisms, short, 
deliquescent, not containing gold, — soluble in 
water, yielding a yellow liquid in which dilute acids 
give an abundant deposit of sulphur. They consist of 
hydrated bisulphide, Na.8.,8H.O. 

Thus, on contact with sodium monosulphide in ex- 
cess, gold sulphide passes into the state of aurous 
sulphide, Au.S, which combines with the alkaline 
sulphide to form double sulphides, soluble in water 
without decomposition, while the sulphur set at liberty 
forms sodium bisulphide. 

It is otherwise if the gold sulphide is in excess. A 
certain quantity dissolves, and then the undissolved 
portion decreases in volume, changes its color, and 
after some days is converted into a dense, dull, green- 
ish yellow powder, formed of very minute crystals ad- 
hering together and opaque. This substance contain 
no sulphur; it is pure gold crystallized in the moist 
way. The small proportion cf alkaline sulphide 
placed in contact with the excess of gold sulphide 
forms at first a double sulphide and sodium bisulphide. 
The latter continues to remove sulphur from the gold 
sulphide, setting the metal at liberty until the alkaline 
persulpbide is saturated with sulphur. Lastly, the 
double sulphide in contact with excess of gold sulphide 
is decomposed and changed into alkaline persulphide 
depositing aurous sulphide. If, when all the alkaline 
sulpbide is saturated with sulphur, there still remains 
gold sulphide undecomposed, it undergoes no further 
modification, the alkaline persulphide having no a 
tion upon it. 

The gold sulphide, in fact, does not appreciably dis- 
solve in a solution of sodium sulphide saturated wit 
sulphur. On the other hand, a solution of gold su 
phide in an excess of alkaline monosulphide, with the 
addition of fragments of sulphur, gives rise to t 
formation of a deposit of black sulphide, which i 
creases in proportion as the sulphur dissolves, 
when the liquid is saturated it contains merely trace 
of gold. Finally, the gold liberated does not give ™# 
to any inverse reaction, for gold leaf left for eighteen 
months in contact with a solution of sodium sulphide 
saturated with sulphur, at the ordinary temperature 
and in a sealed tube, is not affected by this liquid. 

If for sodium sulphide we substitute that of 
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sium, we observe analogous facts, but potassium sul- 
phide—much more soluble in water than sodium sul- 
phide—giv es rise to double salts nuch more soluble in 
water thar those formed with sodium, and more diffi- 
enit to isolate in a state of purity. If we dissolve gold 
sulphide in a very slight excess of potassium sulphide, 
we most (requently obtain a residue of metallic gold 
on operating in the cold, or at 30° to 40°. The filtered 
liquid, if evaporated in a vacuum, becomes a thick 
red: sirup, ultimately depositing crystals. The crystals 
may be freed from their mother liquor by depositing 
them upon a plate of very dry porcelain protected 
from moisture. The crystals are gold colored needles, 
very deliqueseent, and very soluble in water, to which 
they give a yellow color. If exposed to light, they turn 
gray on the surface, and their composition may be 
represented by AusS,4K,8,,12H,O. The mother liquor 
eoagulates into a mass on concentration in vacuo, 
while no definite compound is separated. 

Potassium monosulphide in contact with an excess of 
gold sulphide deprives it of sulphur and separates me- 
tallie gold, exactly as takes place with sodium sulphide. 
The potassium sulphide saturated with sulphur has, 
like the sodium compound, no action in the cold, either 
upon gold sulphide or upon metallic gold.—Comptes 
Rendus, cxx, p. 320; Chem. News. 





ANALYSIS OF SEWAGE WATER. 


At Paris the impurity of the air of sewers is con- 
siderably diminished by the disappearance of privies 
and by the currents of water that carry along the 
fecal matter and filth very rapidly and with a large pro 
portion of liquid. The new process is designated by 
the name of “tout 4 l’égout.” But, in the country, 
privies still exist, and one of our readers asks us how 
to proceed to the analysis of sewage water. We think 
it well to make known here the process employed at 
the municipal laboratory of Paris before the adoption 
of the “tout a ’égout.” The apparatus figured here- 
with represents the arrangement adopted. In it, the 
air of the sewer is made to circulate through various 
glass vessels containing absorbing substances. Upon 
treating the solid or liquid substances contained in 
the absorption vessels, it is possible to estimate the 
proportion of the different gases or products, and by 


as the commercial value of witch hazel extract is of 
course dependent upon the amount of alcohol it con- 
tains. The writer has analyzed the following samples, 


which are of various makes : 








In a few cases the extractive, which emounted to 
about 0°1 per cent., was determined. 

The acid reaction is due to the presence of a small 
quantity of acetic acid. 

In most cases the odor was bad, and more especially 
in those samples whose percentage of aleohol was be- 
low 10 per cent. Sampie No. 11 proved of superior 
quality as far as appearance, odor and taste were con- 
cerned, though somewhat below the standard. 

From the above table it will be seen how varied is 
the percentage of alcohol in the different samples, but 
one of them coming up to the requirements of the 
National Formulary. 

Distilled extract of witch hazel is nothing more or 
less than a highly diluted alcohol, containing traces of 
valueless extractive matter and a small quantity of a 
volatile oil to which its peculiar and agreeable odor is 
due.—Bulletin of Pharmacy. 





NOTES ON PRACTICAL PHARMACY.* 
By WILLIAM WEBER, of Pittston, Pa. 


THE drug journals generally give us something in 
each of their issues pertaining to practical pharmacy, 
and yet the field does not seem exhausted. For this 
paper I wish to offer a few suggestions on a number 
of topics, which are but rarely treated of, as far as I 
alm aware, 

I will begin with the fitting up of a drug store. 
Consulting the State news in the pharmaceutical 
papers, it is rather astonishing to see how many new 








measuring, through the meter, the volume of air put 





APPARATUS FOR THE ANALYSIS OF SEWER GASES. 


A. Tube through which the gas arrives from the sewer. B. Liebig tube | 
and U-shaped tube containing glass baile, the whole filled with arseniove 
acid dissolved in hydrochloric acid, and free, for absorbing sulphureted | 
hydrogen. C. Two U-shaped tubes filled with fragments of humid glass | 
with a few crystals of — of potassium, for the cyanides and iso- 
cyanides. D. Column of chloride of calcium for absorbing the water. E. 
Column of solid alcoholic potassium mixed with glass for arresting the 





drug stores are springing up all over the United States, 





| protected from air and light. 


preservation of those items which it recognized ; but 
the U. 8. P. 1890 is much more complete in this respect. 
When we examine this point in the present U. 8. P 
more closely, we find that only the chemicals aud a 
few other preparations have found due respect. In 
no instance, as far as | see, has —— been said 
upon the keeping of crude drugs—such as herbs, roots, 
ete. — excepting an animal substance, cantharides, 
The committee on revision must have had either of 
these two views: That the crude did not require any 
eare at all in keeping or that the draggists knew all 
about it. 

The latter I strongly question. Without some study 
of the subject, it is wellnigh impossible to nawe off-hand 
the best mode of keeping every item of the Pharma- 
copeia, We may take upa book on materia medica, 
and find the desired information here and there, but 
to gain anything like a complete list, we have to refer 
toa number of them. This | have done, and, with re- 
gard to ihe U. 8. P. chemicais, 1 have gathered about 
the same data as there given. Prior to the publica- 
tion of the last U. 8S. P. I had intended to publish a 
full list of the whole material gathered ; but there is 
no necessity for this now, and therefore I treat in what 
follows only of the crude drugs, and of such other 
Some ea in the case of which due reference as to 

eeping has not been made in the Pharmacepeia. 
The U. S. P. 1890 contains over 200 crude vegetable 
drugs, quite a respectable number. 

A drug store could not well be imagined without 
rows of drawers. But open drawers are fit receptacles 
for only very few articles. I can recommend only the 
following to be kept in open drawers: rape, canary, 
hemp, and mixed birdseeds, whiting, sodium bicar- 
bonate, powdered borax, powdered niter, powdered 
alum, powdered sulphur, logwood, gum arabic, resin, 
fuller’s earth, flaxseed, Epsom salt, cream of tartar, 
brimstone, Rochelle salt (although slightly efferves- 
cent), shellac, pumice stone. 

Of course, auy of these substances may also be kept 
in bottles, and they are sometimes kept there; but, as 
the majority of them are good sellers, and quite a 
quantity must be kept on hand, bottles are more rare- 
ly used for them. 

The largest salt mouth bottles made have a capacity 
of two gallons; but how awkward must their use be 
when compared with the rapidity with which we 
can weigh out a certain quantity of any of the above 
named substances from a drawer ! 


LAWS FOR KEEPING. 


I will not enumerate every article the U. 8. P. con- 
tains and say how it should be kept, but | will formu- 
late two laws from the notes I have collected regard- 
ing preservation : 

First. All drugs of vegetable origin must be kept in 
a dry place, as a great many of them attract moisture 
and therefore soon deteriorate. Such are burdock, 
squill, starch, cantharides, ground mustard, senna 
leaves, slippery elm bark, licorice root, quince seed, 
dextrin, and cocoa leaves, 

Second. All those drugs whose activity depends on 
an ethereal oil or other odorous principle, must he 
They are best kept in 
tin or in amber colored bottles. Perhaps the rule 
should be extended to all preparations containing an 
ethereal oil—such as the majority of the medicated 
waters, some of the tinctures, and spirits, ete. It 
would be interesting if experiments were made with 
some of these preparations exposed and not exposed 
to the light. 

I refrain from giving a full list, as every druggist 
should be familiar with the constitution of the individu- 
al drugs. I will name only a few which require the 
utmost care: male fern, hops, vanilla (preferably in 
tinfoil), saffron, red pale rose leaves, rhubarb, and 
musk. Not a few of these also are quite buiky, and 
therefore easier to handle from a drawer than from a 
bottle : German and Roman chamomile, arnica flowers, 
sweetflag, valerian, ginger, Virginia snakeroot, and 








carbonic acid. F. Wolf bottle and Liebig tube filled with free permanga- 
nate of potash for the absorption of organic substances. G. Column of | 
nitrous sulphuric acid for destroying the remainder of the products. H. | 
Column of ferrous sulphate for absorbing the nitrous vapors in excess. I. | 
Bottle filled with charcoal for the protection of the meter. K. Gas meter 


in communication with a suction pamp. 


cinnamon bark. 
In all such cases it is best to have the wooden draw- 
ers lined inside with tin, or, what serves me well, filled 


,out with tin herb cans, such as are obtainable nowa 


days. A drawer of ordinary size will hold two of these 
comfortably. Such articles as aithea, senna leaves, 
insect powder, celery seed, sweet flag, lump alum, 


in circulation, the proportion and quantity of the|notwithstanding the continued depression in busi-| ground mustard, and iron sulphate keep perfect in 


volatile or gaseous matters that contaminate it may 
be estimated. The apparatus consists of a table sup- | 
porting a Liebig tube into which the vitiated air to be 
analyzed is sucked by an appropriate device. Thence 
it traverses two U-shaped tubes. and afterward two 
test glasses closed at both ends, It continues its wa 
thus through other vessels of which our legend indi- 
cates the products.—La Nature. 





DISTILLED EXTRACT OF WITCH HAZEL. 
By W. D. HOEFFKEN, Ph.G., Ph.D. 
P Doxs it possess the healing properties ascribed to 
Under the title of ‘Aqua Hamawelidis ” the Nation- 


al Formulary gives cowplete directions for the pre- 
paration of this article, as follows : 





Me ng hamamelidis in a still, add the water and alcohol and allow the 
» macerate during twenty-four hours. Distill ten (10) pints by 
*pplying direct heat, or preferably, by means of steam. 

By adhering to the above formula, a product con- 
taining 15 per cent. of 94 per cent. (or 14°10 per cent. of 
absolute) aleohol is obtained—presupposing that U. 8. 

- aleohol was employed—together with such sub- 
Ganees as were dissolved from the leaves, ete.. during 
tort processes of maceration and distillation. But. un- 
; unately, all the investigations hitherto directed 
jemeed the diseovery of any active principle possess- 
2 g the wonderful healing properties ascribed to the 

xtract of witch haze! have been barren of results, un- 
Wwe except a small quantity of volatile oil to which 

© peculiar odor is due, and the alcohol that has been 
Premier mw & perservative. The conclusion is therefore 
alenhet € that the only active principle is this added 
ae if aleohol is the only ingredient of merit present 

Which is actually the case—the therapeutic as well 


ness. 
It goes without saying that it is quite a difficult | 


|matter to fit up a drug store to suit modern ideas. A 


great deal of care and good judgment is involved in} 
the task. 

Outside of the fixtures, it is the selection and, above 
all, the quality of stock which are to make up the} 
reputation of the fature druggist. 

In the selection of the stock the druggist will be| 
guided by past experience. He will be apt to place in| 
his store the same line of goods which he has been in 


them. Open drawers for chemicals | would only allow 
in cases where the sales are rapid and the stock is re- 
plenished every one or two weeks. 

It may not be amiss to mention here that most drug- 
gists keep a nuwber of official vegetable drugs in one- 
ounce packages. A great number of these are put up 
now in such « way, and every jive druggist can easily 
extend his line. They are also best kept in tin-lined 
drawers or in tin herb cans, 


OTHER PREPARATIONS, 


the habit of handling. Bat he may open in some| Having laid down two fundamental rules—to keep 
other locality or section of the country, and he may | drugs of vegetable origin in a dry place, and those 
not be called upon for some drug or other item for| containing odoriferous principles protected from air 
which he had made provision, either in a drawer, bot-| or light -- still a number of the pharmacopeial articles 
tle, or other container; so it has happened to me, first | remain. which cannot be classed together. They are 
starting in New York, then, shortly after, removing to| therefore best given separately, together with such 
Pittston ; and I venture to say that no druggist in the | additional remarks concerning keeping as the U. 8. P. 
United States has handled, or will ever handle, every | should have made : 

article contained in the U. 8. P. Drugs and prepara-| Acidum Lacticum, in glass-stoppered bottles, 

tions which are known and used in one part may not | Acidum Oleicum, in tightly closed vessels and in cool 
be known or used in another part of the country. | place. 

After deciding what to carry, the next and most im-; Adeps Benzoinatus, in cool place, same as adeps. 
portant step is to make an outline of how that stock | Adeps Lanae Hydrosus, tightly closed and cool, as the 
is best kept to preserve the qualities which it should| water evaporates, and the surface becomes darker. 
possess. It is only of late years that the necessity of | Aether, protected from light. 
proper preservation has dawned upon the druggist;| Aether Aceticus, protected from light, as it easily 
and it is only as vet now and then that a reference to turns sour, especially when exposed to the light. 
this all-important subject is made in the pharmaceuti-| Aqua Medicatae, those containing oil probably best 








cal journals. How many drug stores are there yet in 
the land, where crudé drugs—generally those only 
rarely used—are stored away in their original paper} 
covers, cigar boxes. or eny other containers which just 
happen to be at hand and seem suitable ! 

I cannot too highly impress upon the druggist the | 
necessity of properly caring for his stock. How many 
druggists have not, from time to time, lost a customer 
by selling him something which was shopworn ! 

The U. 8. P. 1880 contained but few references as to 





* From Merck's Market Report. 





kept in dark containers, and completely filled, and 
in not too cool a place. 
Auri et Sodii Chloridum, protected from light. 
Cerata. in a cool piace. 


| Cetaceuw, in a cool place; it turns yellow when kept 


for aan period, and also becomes slightly 
rancid. 

Charta Sinapis, in tin in a dry place, especially charta 
potassae nitrata. 

Confectiones, in a cool and dry place. 

Emplastra, in a cool place, in tin. 

Extracta Solida, same as confections, 
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Fel Bovis Purificatum, the same. end of the year. Of course, the dates need not be in-j are sent to us in tins or other hidden rece; \acles 
Ferri Carbonas Saccharatus, exposed to sunlight as/|serted at all; they are only given here as an illustra- Generally the first quantities drawn are clic but 
much as possible. tion. nearer to the bottom we usually find some im; rities, 
Ferri Lactas, the same. Thus, it becomes an easy matter to learn what quan- | as a rule the fault of the wholesaler. I[ have, ther 
Ferrum Reductum, in well-closed vessels. tity of each article one uses in a year’s time; the| fore, made it a habit to pour some of the oil, a- soon 
Glycerinum, the same, because very hy grosecopic. knowledge of this is alone more than worth the |as I receive it, into a large graduate; if it is clear, welj 
Gossypium Depuratum, protected from dust. trouble it entails in procuring. It may also serve as/| and good; if not, the filter is called into requisit\.)y, 
Hydrargyri Chloridi Corrosivam, protected from light. | an incentive to us to try and sell more of certain arti- CLEANING UTENSILS 
Hyoscinae Hydrobromas, the same. cles, where we find, to our surprise, that our sales are . r ; 
Liquor Calcis, in well-closed vessels. below expectations. I wish here also to say a few words about the . lear. 
Liquor Ferri Chloridi, in glass-stoppered bottles, pro-| Being now in possession of the list outlined above, I | ing of mortars, graduates, and spatulas. Most «rug 
tected from light. would advise those having the means to put in a| gists use very primitive means of cleaning these coig 
Massae, same as extracts. quarterly or half yearly supply of the best sellers, | water, sawdust, ete. But wiping out a greasy 1) ortay 
Mel, Mel Despumatam, and Mel Rosae, in a cool| making, of course, due allowance for any unforeseen | with sawdust does not half clean it. The best method 
place. change. I know of is to use a dish pan with warm water, ordj- 
Mucilago Acaciae, the same. I will now present a few more lists, which, in my | nary household soap, and a wash rag. We may then 
Olea Aetherea, directions for keeping not uniform. opinion, all druggists should have. First, a price list | feel safe that the utensils are clean again. Whe one 
Pilalae, at an even temperature, not too warm. of all the articles he sells, with notations of the | can clean his utensils properly, it is also a great con- 


Potassi lodidun, protected from light 

Palveros, directions for keeping not uniform. 

Sapones. in a dry, not too warm, place. 

Sodii Chloridum, in well-stoppered containers. 

Soedii Sulphas, the same and cool. 

Spiritus Aetheris, same as ether. 

Spiritus Aetheris Compositus, the same. 

Syrupnus Ferri lodidi, exposed to the light. 
amarindus, same as confections. 

Tincturae, at a uniform temperature. 

Tinctura Digitalis, protected from light. 

Tinctura Lodi, separated from other bottles. 

Vina, same as tinctures. 

Japsulae, in a dry, but not too warm, place. 

Spongia, in an atmosphere not too damp and also not 
too dry; in the latter case they will lose weight; in 


the former, they easily acquire a foul odor, and be-| ) c 
|try to substitute his own preparation for some one 


come spotted. 


I have stated in the above the best way of keeping | 


most items of the Pharmacopa@ia, and | hope my sug- 
gestions may be of occasional benefit to some of my 
fellow drugyists. 





The future druggist, having reached this point, | 
must now select the suitable sizes of the various con- | 
tainers, and this is a matter which should receive 
more serious attention than it has in the past. 

If we take a certain size of drawer and a one-quart 
ealt-mouth bottle as standards, we should have lists 
to tell us how much, for instance, powdered potas- 
sium chlorate, charcoal, powdered ammonium chloride, | 
compound licorice powder, etc., a quart salt-mouth bot- 
tle will hold. If such was the custom, we would not 
find so many mistakes regarding the sizes of botties, 
As it is, the druggist is liable to find some of his bot- 
tles too small, others too large. I have actually seen 
a three-pint salt-mouth bottle used for red precipi 
tate in a retail drug store of this city. 

It bad been my intention to determine the quantity 
possible to be held by drawer and bottle of every arti- 
cle I have in bottle and drawer, but as business is 
slow with me, this task would require too much time, 
since some items sell slowly. 1 can therefore only sub- 
mit data on a few items. 

A one-quart salt-mouth bottle will hold of : 

Powdered ammonium chloride, 29 oz. 

Powdered potassium chlorate, 3 Ib. 

Powdered potassium bicarbonate, 2 lb. 3 oz. 

Wood chareoal, 1 to 14¢ oz. 

Compound licorice powder, 1 Ib. 64¢ oz. 

To obtain a correct result the substances must be 
finely comminuted; that is to say, the powder must be 
of uniform fineness throughout; the powder must pot 
he pressed in, and the bottle should be filled only to 


} 


the neck. iI 


It seems to me it ought to be comparatively easy to 
determine the quantity of powdered drug held by a) 
one-quart bottle when we know the fineness of 
powder used, for instance, aloes, cinnamon, licorice | 
.root, in powdered forms. In the case of crystallized | 
substances and other coarse material, such as roots, | 
mosses, ete., the result will not always be the same, | 
since these vary considerably in size. | 

Still, the advantage to the druggist of a correct 
knowledge of this subject is quite apparent. He} 
would know how mach his drawers and bottles will | 
hold. A great many stray packages result frow this| 
ignorance; the stock botrie may have been selected 
too small. The druggist has to buy, perhaps, a pound | 
of an article, but his bottle does not hold the quantity | 
bought, and the rest is laid away to deteriorate. Ex- | 
tensive trials or determinations would not be required 
at all if we knew the specific weight of all known 
drugs. Bot these we do not know toany considerable | 
extent. The U. 8S. P. 1890 has neurly always given 
the specific gravity of the liquids, but not of the solids. | 
I therefore append a few specific gravities which [ 
have found in wy readings: Resin of guaiac, 1°21; 
nitrobenzene, 1°16-1°2; arsenious acid, 3°738; balsam of 
tolu, 1°2; borax, 1°75; ferric chloride, 1°67; lyeopodium, 
1:062; antimony sulphide, 4°6-4°7; stvrax, 1°09; taleum, 
2°7; turpentine, 0°85-0°87; alum, 1°71; liquid tar, 1°06; | 
ammonium bromide, 23; benzoic acid, 1°337; red 
oxide of mercury, 11 0; mercuric chloride, 5°3; aloes, 
1°364. 

Now, for another subject. 

1 have read a great many pharmaceutical papers, 
but never have I found in them any illusion to politi- 
eal economy. 

I suppose it is not necessary for me to give a defin- 
ition of what this science is; certain it is that but few 
druggists devote any time to its study, and yet how 
much usefal knowledge for his business can be found 
in the same—such as his relation as a merchant to his 
fellow merchants! This is also the science which can 
give the draggist the necessary information regarding 
money, credit, banks, interest, profit, capital, and es- 
pecially that very useful article, * circulating capital.” 

It is true that few persons engaging in any com- 
mercial enterprise have the necessary “circulating 
capital,” else their business would prosper more and 
there would be fewer failures. 

It is further indisputably true that a well stocked 
store has better chances of success in the business 
world than one where the means only allows of the 
seantiest supply. For that reason would recoin- 
mend to those having the means to make up from 
their one or two years’ bills an aggregate alphabetical 
list of all the articles they have bought; for instance, 
January 1, Jones’ Sarsaparilla, doz., 1-2; January 15, 
8-2; January 21, 1-2, ete., adding the quantities at the 














changes and additions in same as soon as a new bill is | venience to have plenty of graduates to measure out 
received, or at least weekly; second, a complete list of | tinctures and other liquids for the counter trade. 
every article carried. It will then be easy to see, al- |The best sellers should be kept near the preserij tion 
most at a glance, what one is out of, provided close at- | counter, where the graduates can be easily used. and 
tention be paid to business; it partly saves the trouble | mostly unobserved. Measuring insures to every one 
of going over the whole stock every time when in need | the same quantity, and also saves the druggist from 


| necessarily vary with 
| deal with. 


jabove! 


sight of any article. 

A few words also as to putting up our own remedies. 

The pharmaceutical papers serve the druggist well 
with formalas for this purpose. There is no doubt 
that it pays well to put up liniments, cough sirups, 
sarsaparilla, and other remedies, and, in my opinion, 
it is perfectly legitimate for the druggist to do so, as 
he is compelled anyhow to carry similar preparations 
of other makes in stock. He should strive to familiar- 
ize them among his patrons, but in no case should he 





else’s. The customer generally has made up his mind, 
perhaps from reading an almanae or other paper 
thrown into his place of residence, to try a certain 
remedy, and if any substitute should fail to benefit 
him, a customer will surely be lost to vou. 

Contrary to the rule generally laid down—to begin 
with only a few remedies and extend the line grad- 
nally—it is equally as easy to put up a good variety 
at once. The pharmacist should be guided by the 
variety of patent medicines he sells; and label books, 
price lists of manufacturers of * non-secrets,” and re- 
ceipt books also furnish some ideas. 

I would urge the druggist to put up the various 
remedies himself, and not to rely on the manufac- 
turers of ** non-secret” remedies to do it for him. The 
principal difficulty to the druggist seems to be the 
wrapper. But an elegant wrapper is not a thing of 
the utmost necessity. The outward appearance will 
the class of people one has to 
I have, as a rule, oniy dealings with the 
lower classes bere, and good quality of medicaments, 
clean bottles, good corks, and appropriate labels serve 
me satisfactorily. 

During the first few years that I was at Pittston, I 


| bought “non-seerets” with my name printed thereon. | 


My name was, of course, to be a guaranty; but I feel 
certain that I was more than once served with goods 
through which I lost a customer. I still have on hand 
as a relic a 50 per cent. emulsion of castor oil, put up 
in small bottles, now seven years old, and separated 


how long I cannot tell, but no shaking can bring the | 


parts together again. 

Ounce I had three dozen bottles of cough sirup put 
up for me, with the formula on the label I had oe- 
casion to open one of the bottles, when the quality 
seemed not to be what the label warranted. Just then 
had an opportrnity to try some of it in my own 
family; at the same time. | made some of the cough 
medicine uyself strictly according to the formula. 
The taste of the latter (sirup of tar, wild cherry, etc.) 
was more pronounced, and the result far better. 
From my experience, therefore, 1 cannot recommend 
**non-secrets.” 

The druggist should also make his own tinctures, 
because they are the cheapest; tinctures made from 
fluid extracts are frequently not what they should be, 
since the menstrua for the two classes of preparations 
often differ. 

Sometimes the stoppers of bottles containing resin- 
ous tinctures and also sirups become so wedged in 
that it is very difficult—sometimes impossible—to ex- 
tricate them again. It would be well for the manu- 
facturers of glassware to furnish such bottles with 
screw tops. 

CLEANING BOTTLES. 


Can the druggist make any use of old bottles? Cer- 
tainly he can. If be put up many prescriptions, cus- 
tomers will from time to time eall and wish to return 
medicine bottles. As it is not wise for the druggist to 
refuse buying them, what will he do with them? 
Throw them away? No. For years I have had 
washed all such bottles, and also all containers of fluid 
extracts and other bottles that can possibly be used 
again, with pearline. When any quantity of these 
has accutwulated they are put into a wash boiler with 
the necessary water, and a quantity of pearline is 
thrown in. They are then set upon the stove for half 
a day, and afterward cleaned with a brush, after 
which they are as clean and good as when new. 

Also the shelf bottles 1 have had washed out from 
time to time, as they become empty, with lukewarm 
water and pearline; let them soak for a few days, with 
oecasional shaking, and then rinse them. 

I like this practice, for the following reasons: Bot- 
tles containing powders, as a rule, gradually acquire a 
smoky appearance on the inside, and those contain- 
ing liquids, such as tinctures or wines, are liable to 
have sediment deposited in them. Much of this can 
be averted if the druggist makes a larger quantity of 
the several tinctures, ete., than he immediately uses, 
and always fills his shelf bottles with tinctures that 
have been made for some time, and had ample time 
to become perfectly clear. Nothing looks worse than 
sediment in shelf bottles; they certainly do not add to 
the druggist’s reputation. How bad does it look if a 
bortle with a sediment is taken up, and care has to be 
exercised not to mix the same with the clear liquid 
Therefore, only perfectly clear liquids should 
be in the shelf bottles. 


s 





IMPURE OILS. 


With the oils we have another annoyance. They 


| 
| 


lof a technical university of all the arts and of al! the 


of fresh supplies; and it would not allow us to lose | habitual loss by the old time guessing method. 


Another vexed question to the druggist is the fur. 
| nishing of bottles. How often is he met with the re. 
|marks: *‘I forgot the bottle,” or, “I have loads of them 
jat home; I can bring vou down a bushel of them,” 
etc. People have an idea that bottles do not cost 
anything; or they think the druggist’s profits so 
enormous that a bottle thrown in does not matter. 
I am tired asking people if they want to pay for a 
bottle. If they call for 10 cents’ worth of castor oil, 
| they receive 2 ounces of the oil and a 2 oz. bottle: if 
| for 10 cents’ worth of spirit of niter or of essence of 
| peppermint, a 6 dr. vial filled; if for oil of cieves, a 
| 16 dr. vial is filled as an equivalent for 5 cents. 

| This practice saves me questions, and does not call 
the idea to the customer’s mind that I make too 
| mueh profit. 

| In this connection I would mention that I never use 
|old corks on bottles brought by customers without 
corks. This is a reprehensible practice, and one that 
does not speak well for the cleanliness and hygienic 
| knowledge of the druggist. 








MILTONIAN TEACHING. 


ON THE ATTAINMENT OF WISDOM AND LEARNING, 
OF KNOWLEDGE AND CULTURE.* 


By R. H. THURSTON. 


Tue Blind Poet—learned in all the philosophy of 
the ancient literatures; wise in all that constitutes a 
sage; with a knowledge of all the arts and sciences 
and literatures of his own time, illustrating a culture 
|eharacteristic of the gentleman and the scholar of 
| bis day—Jobn Miltou saw, more clearly than leaders 
of modern thought and life, the essentials of prepara- 
tion for highest and truest ways of living. When he 
| defines a “‘complete and generous enducation ” as one 
| which “fits a man to perform justly, skillfully and 
| magnanimously all the offices, both private and pub- 
| lie, of peace and war,” he defines that ‘‘complete and 
perfect ” scheme which is only now coming to be real- 
ized after more than two centuries have looked down 
upon his grave, and have missed bis ‘* harmonical and 
ingenuous soul.” His ‘** philosophical college,” as Cow- 
ley called the ideal transmitted from the master, was 
intended to be a ‘better and more liberal” institu- 
tion than those of that time. His plan was to en- 
deavor to insure “ weaning from the useless babble- 
ments of the Aristotelian philosophy ” of the educators 
of his day, and the establishment of the broader and 
more liberal education of the later technological 
|schools, even including our “inspection tours” that 
|take the student ‘“‘in companies, with prudent and 
| staid guides, into all quarters of the land.” He would 
supplement the study of the languages and of pure 
| science by the applied sciences and the arts of “ for- 
tification, architecture. enginery and navigation,” and 
would call in “‘experts” in these vocations as **non- 
resident lecturers.” Everywhere things were to be 
taught before words and actions were to take pre- 
ecedence of speech. 

“The thought of any age determines the education 
of the age which is ‘to succeed it ;” and Bacon had, 
already, forty years earlier, struck the same note ; bis 
“ Advancewent of Learning” gave solid foundation 
to a scientific method that was to become the basis 
of the sciences and of the arts, as well—of all true edu- 
|eation. Bacon inspired Comenius to the task of plan- 
ning his ‘* pansophia,” the progenitor of the modern 
| scientific encyclopedia; and his ‘* pansophie univer- 
sity,” or “ universal college,” ‘‘ devoted to the advance- 
went of the sciences,” came near being established 
at the time of the outbreak of the rebellion against 
King Charles. Bacon and Comenius, and the Milto- 
nian inspiration, were beneath the foundations of Sir 
William Petty’s scheme of ‘“*agreat technical college,” 
“where all apprentices might learn the theory of their 
'trades before being bound to their masters ;” aud of 
the greater plans of the Marquis of Worcester—of the 
same generation with these other grand winds—that 











sciences and of all current literatures. But even these 
schemes of the seventeenth century had their most 
pertect prototype in the Alexandrian school, a true 
“university” two thousand years earlier—the first, 
I am not sure but that I might even say the last, real, 
Miltonian, university. 

That the “complete and perfect education ” should 
involve the study, and the promotion, of all the litera- 
tures, of all the sciences, of all the arts of the time, has 
nevertheless been the unanimous thought of all great 
minds. Says Emerson: “Man is made up of pc ted- 
cies :” ‘* We have keys to all doors;” “The world is 
all gates, all opportunities, strings of tension waiting 
to be struck.” Then, I would say, give the child i 
troduction to all worlds, keys to every lock, opportub- 
ity to enrich himself by every latent talent. The 
same modern sage says: “ By his machines, man cat 
dive and remain under water like a shark; can fly 
like a hawk in the air; can see the atoms like a 2nat; 
can see the system of the universe, like Urie! the 
angel of the sum ; can carry whatever loads a ton 


* An address delivered at Pratt Institute, Brooklyn, December 11, 180% 
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coal cn lift; can knock down cities with his fist of, telephone; the self-instructed Stephenson and his 
gunpowder; cam recover the history of his race by| locomotive; all our modern electrical engineering 
the m Jal which the deluge, and every creature, civil | and the contemporary engineer, most of all—all these 
or savnce, or brate, bas involuntarily dropped of its | illustrate the union of science and art, of learning 
existe v, and divine the future possibility of the) and practical knowledge; that union which, directed 


lanet and its inhabitants by his pereeption of laws of | by highest wisdom, results in the production of those 
Show, then, [ urge, to boy and to girl, alike, | innumerable miracles which so largely make up con- 





A 
yy ull boys and ail girls, alike, how to ——— temporary life. 
thense!ves for such various work and accomplish- For even the wealthy, Locke and Rousseau recom- 
ment. Se> ioe : mended manual training, partly as a wise substitute 
Every man having to do with intelligent workers |for the “useless and dangerous pastimes of fashion” 
agrees with the New England teacher that “a culti-|and partly as a provision against possible adversity ; 
vated |aborer is worth many untaught laborers,” that | and the monarchs of Europe are often given instruc- 
“a scicntifie engineer, with instruments and steam, is| tion in the trades almost as complete as that of Peter 
worth iany bundred men, many thousands; that | the Great, of Russia. 
Arehisniedes or Napoleon is worth, for labor, a thous-| In this, the Greeks were, as always, wise ; and Solon 
and thousands.” e should then give the people wis- | even made it a law that parents neglecting to see that 
dow, 2s well as knowledge, learning, as well as culture. | their children learned some regular and standard 
The creat philosopher, believing that ‘‘a new degree | trade should have no claim upon them, in old age, for 
of intellectual power is cheap at any price,” especially | support. The woral resu.ts even of such training as 


praises New England “* because it is the country in the 
world where is the freest expenditure for education ;” 
that in which was first effected that greatest of revolu- 


;comes to the youth with the drudgery of apprentice- 
|ship, or the brighter life of the trade school pupil. are, 
and should be, important. He is taught patience, 


tions which decided that *‘the poor man whom the law | prudence, right thinking, conscientious work, honest 
does not allow to take an ear of corn when starving, | effort and good habits geuerally. Science means ab- 


nor 2 pair of shoes for his freezing feet, is allowed to| solute honesty and truthfulness, whatever the out- 
put bis hand in the pocket of the rich, and say, ‘you | come ; the practice of the mechanician compels similar 
shall «dueate me, not as you will, but as I will, not in | integrity of act, if highest results are to be achieved, 
the elements, but, by further provision, in the lan-|a good record established and a reputation made. 


guages, in sciences, in the useful and in the elegant Discipline, the aequirement of the habit of prompt 
arts.’” and exact obedience, is another moral outcome of cor- 
The great philosopher is a good witness; for he is | rect training of this sort, which has inestimable value 
Greek Plato, with the wisdom of the intervening two!to the fortunate pupil. Wisdom, justice, goodness, 
thousand years added, and he recognizes, not only all | may be taken as natural sequences of moral product 
the requirements of the youthful race of Greeks, but | in education of the right kind, even though it be in 
also all that those intermediate thousands of yvears| kindergarten or in manual training, or in the trade 
have given of higher and more imperative demand. school. 

If education is to be that training which shall fit} Instruction, in whatever direction, is a means of edu- 
men and women, in youth for the “sequel of their| cation; buat the instruction of the class room is by no 
lives,” as Paley has asserted, it must give develop-|means the whole of education. Instruction, in the 
ment, strength, symmetry, useful and fruitful beauty, | sense of simply imparting knowledge, is quite a dit- 
to body and. mind and soul: With the ancient Greek | ferent thing from completely educating the faculties 
philosophers, athletic sports and games, and logical | and training the body or the mental or the moral side 
disputation ; with Milton, borsemanship and swords-|of humanity. It isa part, but not even the principal 





manship, and arts and letters and mythology ; with | part, of education. It is far from being the whole of 
the modern sage, modern sports and games united | education, as so often apparently assumed by educa- 
with modern arts, later literatures, current scientific | tors themselves. Trae and complete education in- 








research, With all, bodily exercises, gymnastic, liter- volves instruction in all the literatures, all the sciences, 


ary and scientific studies, the applied sciences and the 
occupation of the soul and of the affectious in practi- 
eal ways and resultful directions, constitute the com- 
ponents of the ideal, the complete and perfect, educa 
tion. This is that ideal type which we may be sure 
will prove ‘most effective in broadening our sympa- 
thies and rendering us helpful to our fellows.” 

In planning for such a result, however, we can eas- 
ilv see that the last, in some sense, must come first. 
We must insure the ability to do, first and surest 
of all, if we would be certain that our sympathies 
shall lead us to make ourselves most helpful to our 
fellow men. We must make ourselves competent to | 
care for ourselves, if we would care for others. 

The training of youth has, thus, for its first duty 
their preparation for self-helpful usefulness, for the 
acquiring of first a competence, then of a surplus, 
either of working power or of capital—if they are to| 
be helpful in highest degree, of both. 

Whatever the method of education adopted, how- | 
ever, while making the first and main purpose that | 
of giving the body and brain working efficiency, it | 
should always be remembered that health and | 
strength of body and brain go together, and high com- | 
mercial value can only come when the physical part is 
cultivated most effectively. Whatever the method of 
education, also, physical health, strength—and beauty 
as well—mental power and acuteness, moral] strength 
and real goodness—the qualities of the true gentleman 
—must all be brought to highest degree of perfection, 
even to wake a successful man in the everyday world. 
The organizer of a continent-binding railway and the 
grocer fixed upon a corner of the street must, alike, for 
fullest success, be given a maximum of wisdom and 
learning, of knowledge and culture. 

And all these may be conveyed to or developed in 
the youth by a master of this type, whatever the 
course of study and training found necessary in the 
endeavor to adapt the work to the circumstances of 
the man. Fortunately, whatever the character of | 
the training especially called for, something can usu- 
ally be done in all essential departments ot the com- 
plete education. Even in the trade schools manual 
training gives physical exercise and the control of the 
members of the body; the most elementary studies 
give something of knowledge and real learning, and 
confer ample power of acquiring wisdom ; while the 
acquisition of a knowledge of the elements of the Eng- 
lish language and literature at least opens the doors, 
through the help of the translators, into all the cul- 
ture of the ancient classics, as well as into the even 
richer culture of our own tongue. 

Gymnastics constituted a fundamental component 
of the Greek training, and ‘** manual training,” as we 
have come to eall it, is our modern substitute, where, 
as is usual with us, we deal with those who must 
earn their daily bread—a class left out of the educa- 
tional scheme, entirely, by the ancients. That union 
of science and practice in the arts, which character- 
izes the modern, newer education, is often the basis 
of as high intellectual as of useful practical devel- 
opment. 

The example of Archimedes, constructing his own 
laboratory apparatus, has been a thousand times re- 
peated by the famous men of later times; and Gali- 
leo Galilei making his own telescope; Torricelli con- 
triving a barometer; Micnael Angelo painting won- 
derful pictures and carving marvelous statues, and, 
at the same time, ready, at the command of his sov- 
ereign, to build impregnable fortifications; Franklin 
contriving | the lightning rod; Watt and Fulton 
concentrating scientific learning, practical knowledge 
of engineering and the intuitive wisdom of genius, 
in the production of the steam engine and the steam- 

at; Sir Humphry Davy making the principal ap- 
Paratus of the modern laboratory ; Babbage discuss- 
Ing the politieal economy of manufactures, and in- 
venting his almost miraculous caleulating engine ; 

ord Rosse planning his own great nebula-resolving 











telescope : Wheatstone and Morse, with their tele- 
Sraphs; Bell inventing the even more astounding 


all the arts, and the promotion of physical growth 
in wr and strength, and of moral development as 
well. 

The natural and proper order of education begins, 
obviously, with that which teaches, first, the elements 
of all instruction, rapidly and completely, and in 
proper sequence, and, as maturity of age and intellect 
permits, the fundamental principles of those divisions 
which all should study, whatever the intended or ex- 
pected future life of the individual. 

‘* Any real education must be such as best prepares 
the man, and the woman no less, for successfully striv- 
ing for all that either may fairly and rightfully hope 
to gain from the world and to find in life. It must cul- 
tivate the mental powers, give physical strength and 
endurance, supply wisdom and knowledge for applice- 
tion in all the fields of life work, offer special instruc- 
tion and training where needed for prosecution of 
those branches of industrial occupation which demand 
either higher education in the sciences or specia! knowl- 
edge of processes and methods of work such as cannot be 
subsequently obtained by the youth leaving his teach- 
ers behind him and going out into the world to take 
up his tasks, whether in the forum, on the bench, at 
bar, in the pulpit. by the sick bed, or at the table of 
the, operating surgeon; whether he goes into art or 
arehitecture, engineering or school teaching, building 
steam engines or cotten machinery, railways or canals, 
working at the loom or at the blacksmith’s fire.” 

“The aim of the framers of any system should be to 
prepare for the development of all the industries, the 
ereation of intelligence, the encouragement of good 
morals, and a righteous distribution of moral, ma- 
terial and intellectual good to all citizens—as far as 
nature permits, in equal degree through equal oppor- 
tunity. The greatest practical diversification of in- 
«.ustries, the widest distribution of wealth and know- 
ledge, all and equally, should be the purpose of the 
builders of the nation’s noblest structure. It is this 
reconstruction of the ideas of Plato and of Miiton and 
of all great minds since the time of Aristotle which we 
now see rapidly taking form around us. The real uni- 
versity is coming into being ; the teaching of teachers, 
as well as the training of pupils for the real work of 
life, is one of the illustrations of the extent and com- 
pleteness with which the old idea has been incor- 
porated into the new and still more perfect form in 
this later time.” 

“This new education, which is yet the old, is simpl 
that advance in the application of those never ‘arate 
long admitted principles of public policy which bas 
come to be demanded as a consequence of the progress 
of the age in invention, in the arts, and in all our sys- 
tems of a Reading, writing, and arithmetic 
were once the all-sufficient education of every class en- 
gaged in industrial pursuits. To-day a college educa- 
tion is insufficient to meet the demands of some of the 
professions and special schools are established in every 
country and in almost every city. A few vears ago 
there were but three professions and but three kinds 
of professional school. To-day there are many, both 
of the professions and of the schools. The old educa- 
tion was mainly gymnastic ; the modern is both gym- 
nastic and immediately useful in the vocations of daily 
life. The old university was home for those who were 
ealled by Isaak Walton ‘eloisteral men of great learn- 
ing ;’ the university of to-day is a workshop of all the 
arts, sciences and literatures. It is the product of a 
growth, not of a new planting, however, and we may 
reasonably hope for splendid fruitage, with indefinite, 
futnre improvement with the coming years.” 

‘But science and technical studies will never and 
ought never displace the older departments of edu- 
cation. As the one is absolutely needed for the ma- 
terial welfare of the country, the other is no less 
essential to intellectual prosperity, and to the cultiva- 
tion of a scholarly spirit and to the growth of the westhe- 
tic side of life. of all that makes the possession of 
wealth really desirable.” 

*When the new system shall have become fully de- 
veloped, it may be hoped and fully expected that it 


will be common, if not customary, among those who 

ursue science and study the professions, if engaged 
n construction, to secure the broad and liberal culture 
of the older schools before entering upon their purely 

rofessional studies. Their line of work should lead 
nto and through the col . and on iuto the profes. 
sional schools. Knowledge, discipline, training in all 
the humanities, may and should — the final spe- 
cial preparation for the work chosen by the citizen 
as the means of doing most forthe world and of acquir- 
ing fortune.”* 

The “new education,” as adapted to the needs of the 
people generally, must, bowever, be arranged on the 
assumption that the period of life which is assigned to 
the pre tion of the youth for future years of fruit- 
ful work wust necessarily be comparatively short, and 
must usually terminate at sixteen or eighteen, and al- 
most always on the attainment of his majority. In order 
to meet this requirement successfully, and vet to adapt 
the system to the needs of all classes whose interests 
are to be subserved, it is evident that the studies must, 
if practicable, be so grouped that each class shall be 
given those subjects which are common to the demands, 
at a common age, of all, and that the special and re- 
stricted requirements of numvers lessening as is 
gained must be deferred, where possible, to the later 
years of the period covered by the whole scheme of 
public education. Thus, the primary schools naturally 
give of the most elementary subjects, only such as are 
common to the whole body of pupils, whatever their 

lans and prospects. The secondary schools should 
include in their curricula that instruction, in litera- 
ture, science, and the arts, which is needed by those 
who must soon leave school, to work for themselves, 
and to the exclusion, if necessary, of those studies 
which are introductory to the advanced work of the 
man of leisure or the proposed candidate for one of 
the professions. As one of the best, though anony- 
mous writers on this phase of the subject has put it: 

‘If ‘classics’ were delayed, for example. entirely to 
the more advanced schoo) stuge, the ponte would be 
taught together in the earlier years all those subjects 
which are of common importance to all, whatever 
their distinction in life.” en “if fewer persons were 
taught the elements of ‘classics,’ more would learn 
their use ; if fewer learned the letter, more would im- 
bibe the spirit. In this way, those who should still 
learn ‘classics’ would have the immense advantage 
of not having sacrificed, for their sake, things much 
more important; while those who should not, wight 
well congratulate themselves on having acquired much 
valuable knowledge, and excelleut mental training to 
boot, in exchange fora pittance of Latin and Greek, 
soon forgotten. and to them, almost useless while re- 
membered. Nor is this plan the less werthy of con- 
sideration because it would powerfully tend to renew 
the prestige of ‘classical’ learning, at the same time 
that it would systematize the current opinion of a 
great class of intelligent citizens, who ‘feel the neces- 
sity of a limitation.’ ” 

Nevertheless, says the same writer: “If Latin and 
Greek be unprofitable to the great wajority of stud- 
ents, it does not therefore follow, as some eager inno- 
vators would have it, that Homer and Virgil are to 
be banished from the public schools altogether, and 
steam engines and calculating machines substituted in 
their place. Let it notbe! Let usnot snap cruelly the 
golden chain that has so long and so pleasantly bound 
us to the past! Let us not unbridge the mystie gulf of 
centuries profanely | Let Virgil and Homer live,as good 
things, and among the best, for those who have time 
and capacity to ‘drink deeply of the Pierian spring!’ 
But let them nct be wasted in mere rudiments and 
disciplinarian externals. Let the study of the an- 
cient literatures be reserved for the higher classes in 
the school, for those whose minds have grown mature, 
and become capable of comprehending the objects 
which it contemplates: and the ‘classics’ will again 
assume their rank and dignity, now so seriously com- 
promised by their indiscriminate application.” 

As the Edinburgh Review once asserted: ‘“ The 
ancient languages are now taught, at once, too ex- 
tensively and not intensively enough.” There is, I 
fear, too much reason to-day for the observation of 
Sir Walter Scott in “Old Mortality :” “The flowers 
of classic genius with which the teacher’s solitary fancy 
is most gratified have been rendered degraded, in his 
imagination, by their connection with tears, with 
errors, and with punishments; so the Evlogues of 
Virgil, and the Odes of Horace, are each inseparably 
allied in association with the sullen figure and monot- 
onous recitation of some blubbering schoolboy.” 

And Lamartine. in the same strain. in his Pilgrim- 
age to the Holy Land, wakes a similar lament. He 
says, ‘“‘ Each wave brings me nearer to Greece. I touch 
its soil; its appezrance affects me profoundly, much 
less, however, than it could have done, if all these 
recollections were not accompanied by the conscious- 
ness that instruction was forced on me, to satiety and 
disgust, before I could comprehend it. Greece is to 
me like a book of which the beauties are tarnished, 
because 1 was compelled to read it before 1 could un- 
derstand it. I prefer a tree, a spring under the rock, 
an oleander on the banks of a river, or the fallen arch 
of a bridge covered with convolvulus, to the monu- 
ments of one of these classic kingdoms, which recall 
nothing to my mind but the ennui they gave me in 
= childhood.” 

f this is the feeling of men of genius like these, 
what must be the mental attitude toward all higher 
literatures, of whatever language, on the part of lesser 
minds upon which they have been fo before the 
recipient was ready to appreciate and easily assimil- 
ate them ! 

So. we should say, it would seem : First, the “ three 
r’s;” next the essentials of practical and profitable 
prosecution of life’s work, then, avi in the highest de- 
gree possible. the acquisition of science, literature. and 
art—of the arts, as well—in furtherance of the aims of 
those who can and wiil attempt the cultivation of the 
characteristic elements of higher learning. and of 
*‘complete and generous” culture. By this simple 
and adequate principle of adjustment of educational 
work to all the conditions of the educational problem, 
will, in highest degree, every demand be satisfied, and 
most be accomplished for all. Thus and thus only, if 
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we may trust the strongest minds which have yet dis- 
cussed this problem, way wisdom as well as knowl- 
edge, learning as well as culture, be most extensively 
and perfectly and permanently diffused. 

If I may be allowed to express this idea in words al- 
ready addressed to another and a different audience, 
I would state the case thus: 

“The ideal education would be such as should fit 
the citizen for ihe successful pursuit of every desirable 
object in life, while enabling bim to secure the capital 
needed for its complete enjoyment. It would begin 
with the primary instruction demanded as prepara- 
tory to the studies of its later periods. Then this 
primary education would be followed by so much of 
secondary education, in the sense in which that term 
is now generally used, as should give the youth the 
essential elements of a truly liberal education, such as 
should prepare him to continually advance into the 
unlimited fields of human knowledge; to gain, from 
day to day throughout all his later life, more knowl- 
edge and higher learning in all divisions of science, 
literature and art; to enter upon the philosophical 
study of bistory, the comprehension of comparative 
philology, the development of the literatures, the se- 
ductive and wonderful problems of mathematics, the 
no less wonderful principles and strangely beauti- 
ful phenomena of the physical sciences, the still more 
marvelous laws and operations of nature as illus- 
trated in the living creation, and, more than all, to 
obtain some comprehension of the moral anda@e in- 
tellectual, sufficient, to gain a.glimpse o 
that great spiritual — of which the grandest minds 
and loftiest imaginations that the human race has yet 
produced have never been able to fully grasp more than 
the most infinitesimal proportion. A truly liberal edu- 
eation, and by this | mean vastly more than aateietly 


tor in every field, spiritual, intellectual, physical, 
which the creature’s faculties are given him to ex- 
plore.” 

The education of the youth, becoming wature in 
mind and body, must be made usually special. He has 
been given the means and has been shown the way by 
which to enter into his wonderful heritage of the uni- 
verse. Now, because he cannot grasp all and because 
he must prepare himself for such complete knowledge 
ofa vocation and of all which is demanded for its sue- 
cessful prosecution, and because he may undertake 
but a very small part of the work of the world, and 
that in a very restricted field, be must become a spe- 
cialist, and must in this work confine his time, thought 
and labor to theacquireme nt of a profession or of a vo- 
cation. This must be the final period of his education; 
for, after entering upon his chosen life’s work, he ean- 
not usually expect to find opportunity to continue his 
education as an occupation. He must then backle 
himself to the task and take only such rare and short 
intervals for intellectual pursuits as may be given him 
in the hours of rest and leisure.* 

The “type of education” is practically necessarily 
and very pioperly determined by the controlling con- 
siderations of life and work, and by the necessity on | 
the part of the people as a rule of giving their time | 
and expending their thought for the preparation de. | 
manded, not by their physical, woral or mental devel- 
opment, not by their anbition to acquire knowledye | 
simply. or learning, or wisdom, orculture, but by the | 
necessity of insuring first of all and above all safe en- 
trance into life’s work and successful protection of | 
themselves and of tho-e dependent — them for sus- | 
tenance, comfort and opportunity. he iasurance of | 
the privilege of living at all ix the most imperative, if | 
not the highest, duty of the average individual in | 
modern society. This determines a choice of educa- 
tion which is by no means such often as would be 
otherwise voluntarily selected, and co:upels the adop- 
tion of a scheme of education by the State, which is 
definite in form as in extent and range. This educa- 
tion is not primarily planned to promote the develop- 
ment of character or the attainment of learning or the 
improvement of the physique. 

The question to be asked by the educator is not pre- 
cisely, therefore, ‘“* Whattype of education is most | 
effective in broadening our sympathies and rendering 
us most helpful to our fellow men?” It is rather, To | 





| 


of twenty college men; and bis wisdom, learning, 


its “three v's ”.as.a starting point, leading up into the 
classical education, dite auan to walk with ‘Wis crea<dananual training and trade school, and, sometimes, on 


and meet the expense of an ideal, complete, and per- | 
fect education is so small, in this country, that our ; 
main attention must be given tothe less tortunate, who ; 
wust content themselves with such studies mainly o| 
afford the means of gaining a livelihood. Such must 

forego the acquirement of the ancient languages: but 

every one may, in hours and days of occasional leisure, 

avail himself of translations, and may find the thought 

of every great classical writer, ancient or modern, in 

English. 

May they not thus acquire the whole meat of even the 
classical nut ?) They must leave to others the pleasures 
of roving at will among the u.odern foreign literatures; 
but they may still meet the soul of every great Ger- 
man or French, or Spanish or Italian, or even Russian 
uuthor, in the same way. 

I know a man who, when an apprentice, saved his 
pittance by dressing in gunny cloth, and bought can- 
dles for use when fire light was unavailable, and made | 
hinoself familiar with the whole range of history, litera- 
ture, and sciences, inthe hours between the close of the 
day’s work and midnight. He is to-day wealthy, a 
leader in society—not, however, in “fashionable” so- 
cietv—and is the envy of crowds of men who started 
with the luxuries of life free to them in all departments. 
A more interesting, eutertaining, and instructive con- 
versationalist I never met. Yet he has become wise 
through thought only, learned through use of the 
English language solely, has a wider knowledge of 
men and things, present and past, than nineteen out 


thought, and dignified mental attitude have resulted 
in a culture that is recognized as remarkable by all 
who meet him. 

Thus, after ali, the common school education, with 


into the professional school of engineering—even 
though giving no word of classical language or litera- 
ture—an education in English and in the sciences, and 
in useful applications of physical, intellectual, and 
moral powers, while giving the means of insuring comw- 
parative safety awainst the ills of life, and providing 
all its comforts and wany of its luxuries, is not, after 
all, altogether valueless for culture; and the broaden- 
ing of sympathies, and the helpfulness which every 
man desires to be able to exhibit toward his fellows, 
may find in such training their firmest and surest 
foundation. 

If we may not read Plato, we may read Emerson, 
the Plato of two thousand years ago plus all the add- 
ed learning and culture of the interval. If we may 
not study Caesar’s Commentaries, we may read of the 
great captains of later times, Washington and Well- 
ington, and Napoleon and Grant, greater than Alex- 
ander and than Cesar by the accurmulated experi- 
ence, and thought, and genius, of the evolution of 
eenturies. With the Bible, and Milton, and Shakes- 
peare, the impecanious youth of to-day may at least 
become familiar, and, thus taught, he will gain wis- 
dom and knowledge, and learning and culture, in far 
higher degree than from a whole library of other and 
older authors, of whatever race. What ancient or for- 
eign -philosopbers .were wiser than are our own? 
What een of Greek, or Roman, or Sanskrit, or 
Arabie literature, or what songsters in modern for- 
eign tongue, have sung as sweetly, thought as purely, 
and wit as superlative richness of idea and of imag- 
ination, as Wordsworth and Whittier, Browning and 
Bryant, George Herbert and Thomas Hood, as Holmes 
and Longfellow, and Tennyson—prince of ali poets, 
ancient or modern? Where, in all the world and in 
all the centuries, is a lovelier work, in fiction, even 
considered as a literary production, simply, than 
Lorna Doone? Where are brighter pictures of the 
older lite than Hypatia and Ben Hur? Where are to 
be found, outside the limits which confine our un- 
wealthy boys and girls, and youth, and men and 
women, can be found better thought and higher stim- 
ulus than, within their reach, in the works of Addi- 
son and of Irving, models of graceful thought and 
beautiful diction ; of Dickens and Thackeray, limners 
of human life, thought, character, and act, such as 
the world never yet saw elsewhere? The wealth of | 
the world, in science, in literatures and in the arts, 





what extent may we utilize a form and extent of in-|in every department of human thought, is found 
struction alrendy prescribed by our necessities in the | within the treasury of the Engl'sh language, and is 
promotion of the highest ends of the ideal education | accessible to the poorest as well as the wealthiest citi- | 
and training? On carefully studying the case we|zen. Moral, intellectual, and physical training, and 
shall, perhaps, fiud that utilitarian instruction and | all learning and all culture, are at the band of every 
the humanities are pot so far separated afterall. Pos-|one whe chooses to seek and to seize them: even 
sibly it may be foaad that all ends may be served by | though the ancient languages and the modern litera- 
placing duty first. tures, in the original tongues, are inaccessible. 

In every age and phase of life we contend for, first, I would therefore, finally, say that the type of edu- 
necessities, as we regard them; second, comforts, as we| cation and training “most effective in broadening 
rate them, and, finally, luxuries, as we define them—/| sympathies, and rendering the individual most help- 
each judged by an ever-changing standard which | ful” to bis fellows, is that which gives ability to be 
asses, continually, one after another of the items of| helpful; and I would trust to opportunity, to de- 
the upper into the lower classes, as civilization and im-| velop all latent sympathies. Given the power of 
proved methods of production and of living mark'! effectively aiding others, the sympathies will be found 
new stages of an as constantly advancing civilization. | always present; given the means of utilizing gener- 
Thus, in education, the primary instruction of the| ous impulses, they will be found always fruitfully 
schools, with its ** three r’s” and its elements of mere | active. 
beginnings, constitutes one of the necessities of all| Teach habits of 
classes alike. The secondary education, which offers | a healthy body and wind will be prolific of wholesome 
some knowledge of literature and of languaye, a little | and noble thought; cultivate skill in fruitful indus- 
elementary science, and the various branches of the’ tries, and the inclination to employ that skill in help- 
“common school” curriculam, may be classed as/| ful ways will not be lacking; feed the soul with the 
among the comforts of modern intellectual life; and the | harvests of thought of all ages, with the gleanings of 
higher schools and colleges, and the wrofessional | the wisdom of the centuries—in whatever languaye, 
schools, offer the more fortunate section of the people | however given \erbal expression—and all sympathies, | 
the luxuries of education. The plan of instruction of | latent or active, will find their destined place and | 
the mass of the people must, to be efficient, present to| work. Breed ‘the soul of the sage in the body of the 
all classes the * necessities” of this complex course; it athlete,” and give the perfected soul, within its per- 
must follow with its presentation of * comforts” to such | fected body, ability to do for itself and others what 
as may be able to defer their struggle with life long | life may demand of it, and trust that what may be) 
enough to gather up what is offered them; and, finally, | done most effectively for the world will be done best 


pwr and mental activity, and | 


it should give those who are so fortunate as ito be ab 
to take ample time, and to expend the necessary ca 
ital in self-support for the longest period desirable, 
all the “ luxuries” of higher education and of technical 
training, May not thus, at the same time, a way be 
opened for the ultimate attainment of all that is de- 
sirable, if not for actually at once corferring it upon 
all classes ? 


by this perfected humanity, through the exercise of 
broadest sympathies and most efficient powers of aed 
a 7 fellow men. 
tis thus that the Miltonian training, reinforced by 

Miltonian learning, perfected by Miltonian culture, | 
doing most for the humblest, much for the highest, | 
whether ranked by place or by mind, giving health | 
to the body, skill to eye and hand, stimulas to the in-| 


tellect, and greatness to the soul, will, always and 
everywhere, “‘most effectively broaden the y fgg or 
thies and render the individual most helpful to his 
fellow men.” 


The number of those who are able to spare the time 


*” The Nation's Great Problem ;" Rose Polytechnic Inst. commence- 
ment address, 1886. RK. H. Thurston, 
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